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#|(Q) + £MbSB04 L#|(K) 
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<7>±#3r^Lfc 0 ^<7)t£^l :^^^:tMbXB12 H#| + tMbXB12 LfC(P) + th 
{bSB04 LfC(P\ 2:De&^M:fcMbXB12 H§! + fcMbXB12 L^(P) + tMbSB04 L§t( 
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+ tMbXB12 L#|(L38: Q) + fcMbSB04 LfC(L38:Q , L44: PX 2 : E+DOfc^S : tMb 
XB12 H#!(H39: E) + tMbXB12 L#!(L38: Q) + EMbSB04 Lit(L38:E , L44: D), 3 
:E+E3fegg?S:fcMbXB12 H§!(H39: E) + fcMbXB12 L§!(L38: Q) + fcMbSB04 Li( 
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^(DMjvSDS-PAGE(D^^7jkir^M^h^o #fe^^^^K©#3tS:^J^b*: 

o 

[g|16]bivalent scFv^single chain antibody<D#!5t<D^VSCj:5^C5subtaisiiilfiS^ 

yoll^to Bivalent scFv#|j£tf>*§£\ ^^-efflofeig^ 

[iai7]u2-wz40fflfj^Mi4fr"Cfc5peakli:peak2, #lHlt^u2-wz4<DSubtilisin 
[Ell9]u2-wz4, 3S$gflcvh afe3E^v3©|i|^f^-^#|^n^h^97-r— ©H^*^^ 

o 

[|E|20]u2-wz4, u2-wz4|fMpeakl % u2-wz4WMpeak2, Zjc^tfcvl^ $t^fcv3<D^M 
[H21]u2-wz4*fMpeakl, u2-wz4ff$^peak2 , $C&{$vU &@EftvW7vTT~~& 
[g|22]u2-wz4|fMpeakl, u2-wz4*fMpeak2, &MW-v\, ijfeg£flsv3 OTPO^|S7=*~ 
[023]u2-wz4|#Mpeakl, u2-wz4|fMpeak2 N &MWvU fkMW-vZOVSCfttfxCD^ 
[g|24]u2-wz4*t^peakl, u2-wz4*fMpeak2, 8fc^#vL ^C^i$-v3(D^U^.^m^ 
[H25]u2-wz4*fMpeakl, u2-wz4*f$^peak2 , Qfc^flCvl, &^ftv3©fR^5lf*;|fc{£ 

o 

[|326]tMb:~fi#Mti4ri:^(tMkA69(hA69-PFL)/ tMbB26 (hB26-PF)/fcMfcB 
BA (hAL-AQ) ) <Dmm&ffltt\ ^fFftLfc^^LTV >3 0 ^7li# 
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&M~ehZ>o i&lglSi^^-^-fco^TteU EU**->v<— P^(Kabat EA et al. 1991. 
Sequences of Proteins of Immunological Interest. NIH)^rMfflU^lo 
[028]CH3#®^36c^bfctMb~fi#mttSt#: (IgG4M) (DIEX^(D^a-^h^ 

[029]CH3^®^e5c^bfctMb— (IgG4M) (D\EXft^\Z.£omhtvtz 

A-Homo, BiAb, B-Homo<£>?f^$clt^£r^L;fCo 

[|El30]CH3^ffiSr31c^Lfct:Mb-M#Mttfei#: (IgG4M) J;9*iM£tWcBiAb<D60 
[g|31]CH3^ffi^^^LfctMr:^S#Mttfei#:(lgG4M) OM^ttt-ol N-cfP 

Tz 

[|E|32]CH3|?-ffi^35c^bfctMb^M#M'l4feT:#:(IgGlM) OA-Homo, BiAb, B-Ho 



[ooi4] ^y^wo^, &tcfe#v^^hic£'oxwj$£tiz>mn&mfo 

[ooi5] ^y^^K^^ijw^fe-efco-c, m^^^^mK 

[ooi6] ^^-^t^y^^R^ mn. ioT^;mnm£i±<DM&&^fir%-<7 

^*ey^°^H\ fcsv>{^^y-<y^K, mm^y^W^^-f ti 

[0017] «PJ!^*Dij-S^y^°^K(D^i{4. 2^_h(D^y^^-K^^ti 
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[ooi9] *&mK*sft&5m}tt&. mm. m^RD-rzm^^zmu 



[0020] *mmiz.$otfz>r$?.m&M)&irz>T*; 



[0021] ^mm^mK&t-f&T^/ 



[0022] fc&ttS W-^^KJ $f*L< 2«^±<D«3tMtt#^J?£ 

[0023] ^m<DB^ls\ ^T{* , 2®J^±#^U#5«^Mttf£<^a>ibJfr^ 
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[oo24] mx.it, ^y^^Krt^^v^r, m — -mm^y^^Ymwftfc^ ^tih 

[0025] ±IEO^^^v>T(l)<^J;5^^L^y^^K(«^Mtt^)Srft3feW^5t 



[0026] isitttmojsms.^ 



[0027] fc*3V n-C TM®#Mf* (^rn-^VV^— ) J £ tt, 

Kite. rMtt^a^Jfi, 'Pt£<bhm— ©aKy^wasj;^— ©^y^^KS: 

#U ^^*3V^-C||^(7)7^y^5 : •KttT57^IB^J^*5V>-C^— (OaKy^^Ki: 



^EL-CV>Tt>J:V\ fiP*>, *^PJ(Df 



[0028] ±WB^<D0£UV^#^:fc>V^TS3:, 2aw±^>^*^sr^b#5 : 



ft: 



[0029] m%.&. m — ~$&w<Dtfv^^\?frtttf&£tiz#i/'<?n&Mmz&^T. 
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[0030] ±fBOTOiC^V^T(l)«Z)J;5i-^bfc^i#:^tf5feW^#bfcV^^(C^, 



[0031] ^^<D^y^y^K<©^^j#^ife©0*uv>i!8#ic*5v>r«, fllfctf, *Ky 



[0032] _hfB^fe^*3VN-Ci*, |fffi^*5V>T^-^^M#-r^2J^±OT$yi 



[0033] tot, ±fd^^*5v^, gfc&Sftsr^yi 



0 £U/ V 



[0034] ^©BglcgSEf Sr5/ite»SW:, 0tlx.fcE, m^^V<DfLfcmm$:M%rU 

f^^y^r^K(D^^(Di^^#®^^i-^^y^ o ^Kfa^(DT57msa^J^-< 



WO 2006/106905 



18 



PCT/JP2006/306803 



o 

[0037] *mw<Djjm^^^x&m^i5ft%T^;m^&<Dm5., mourns ftf&^. 

[0038] ^M©0^bV^#(C*3V^«:, &£KJ;oT#A&h^(&&fc^$*x5)T^ 

[0039] £fc, >fc$BK fc*3V ^T^A^tl^T^/^gffiS, £f *L< }3\ ^Vl^^g&E), 

/^7^V(D), yv?MK\ T/V=¥^XR\ t^^V (H) -Cfc5 0 
[0040] /£3b\ 5c<D (Qfe^Stf<D) jtfJW^Kd&V vT\ #®£^r5T$/^»(X)« 

[0042] — UStffyK. rj^TKtt^T (hydrophobic core) J ft, ^^Lfc^y^/^K^F^lJ^Bj? 
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[0045] ±3ti^ife^*3»t5«ffirS:^ri~5T^/Sfe^Si:bT«^ $?*L<te, y/vjr^ymB) 

[0046] ^w<D^^«i#*«few:, w:^^, &£Tmti&mm:*rrztf 

m&&f?tm, ^y^n— ^/HKffc, tfy^n— ^/Hftflc, tfc^Mfr 

t<fcv\ 0*uv^frtt, ^ey^a— -r/vfcW.^ **9#cft, Wktfifc, mmc, rxi 

<omc, urn m co^mm^m^m v ^^t&x%% 0 
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[0048] *&mKm*xr&Wft£&8ci*i (*Mfflf-eiir»w#:j^cfft 



&^^2m(D^W±^-r^>h<DXh^ (^M#Mtt#Lf£ : bispecific^f* ; 



[0051] rdr^^j ^ , W£&mm&3&mmm&&fi^x\^mi5fo%fowxfoz> 0 m 



[0052] TtMt^J if*. (reshaped) th^L^^^ti^). thW^flgf LK}« 
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M<Dtfhl$. ^!j^l^V^$T:#:cO^@Mtt^:SIS^(CDR;complementarity determining 
region) ^fchffiftWCDR^^ffiLfctCrC&So CDR^n^rt^tz.^XD^m-i 7 ^ 
"T?cfc<5 (Kabat et al., Sequence of Proteins of Immunological Interest (1987), National 
Institute of Health, Bethesda, Md.; Chothia et al., Nature (1989) 342: 877) c 
^:(Z)-|^W^it^ / mmx.^Sx^^-efc5 (^'>H#WmJH^Ii#^-EP 125023 

WO 96/02576 ^£?R#m)o -^-C^O^fe icj;«9, MxJi\ ^V^m* 
(DCDR^r^U f^CDRi:th$a;#:C^W— A!7— ^^(framework region;FR)£^ 
iSM$tLfcfet#:^-Ki-5DNA^^#b, tMk»If©M^^-^V > 
7c^(cJ;«9M^«^i:^-e^§ o -<DJ;5ftDNAf±, CDR^:OTRW^(D«^^ 

— iLrffiV^rPCR&^i«9^^i-Sw^^-et^(w098/13388^f&^|E«ccD^ 
m&0m) o CDR£^LT^I££;H^th^f£OFRr£, CDR^^?/^^^^^ 

t al., Cancer Res. (1993) 53: 851-6) „ $t^X%%FRtp(DT^y^B;&\Z.n. tfiMK 
#&ilffi&lC£<9ffi&irZ)^ft(Amit et al., Science (1986) 233: 747-53) „ C 
DR=Bit^f^#^«f^ffl-r^5> (Chothia et al., J. Mol. Biol. (1987) 196: 901-17 
) RWH-VLtaSf^ffi iZ-MMirZUft (EP239400-^-#f^^#) tf3-££*b5 0 

y 2, C y 3, C y 4£r, Li^CteC k^CX &mm~r%~t&X^Z> 0 Wz., 

, (3)-3AC$o\,^X-£btbXmW1rZ> 0 th^^^^^^f^^, IgG(lgGl N IgG2, Ig 
G3, IgG4), IgM, IgA, \gDmi\gEm(DT^S'4zf^b\Z.m^(DT^jmnin^^r 
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[0054] th&M<vnmmmvtt^fafcRutwkttm^ thfom^fzmwM^ 

[0056] ^#^mi£#^ffc*ftffc©— «^&5<, te^fbtfefrtt. tnT^Wr^Sr*© 

GVT\^ttf£tttt<Dm&. m^mmum^ri^\ ± 

ft^L#:J; i 9^r^V^'|4^^i-§fei#:^#^bi-S(Orita eL al., Blood(2005) 105: 562-5 
66) c #§J§ifcffl#&C}3V^C r&CfcWiKiktZ, ^ftfclffcCwhole antibody, #t|x.k£whole I 

gGm)<7>-i$ftx&tii'£¥fKmMi5 ti?& (vh) x«eirsr&fli 

^(VL)^A^V^£aW£U/\, #*UV^#(ftfi-<D0d£L-Cri, 0»J;itf, Fab, 
F(ab')2, Fab\ Fv&ifSr^ff 5^/^-e#5o ifcffctfrK**^ VHSjfc|*VL(DT^/& 

mm^^fb tfvj ^i&j:m.mMUU&tffi^&^z?M'h<Dfai£m}tx 

H-VL^V-^— ) XfoZ> 0 ^-Br^^^03oO|fM^^:S^^ (complementarity dete 
rmining region ;CDR) l^ot, VH-VL^V^— <D^ffi^J^^§Mi^J?!c1-£ 
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*=7iWW\&fix\ ^xh £v \ 

[0057] W^i\MWU, VH^VL(DM^^Ay-CV^^^^W*bV\ W^i\ttW-<Dm 
h\^X\^ Fab, Fab\ F(ab')2^^Fv#(D^L#:»r>t, MTJ^ tfifcmft&^imVXft 
^^tt#5scFv(^^/k^m^^Fv) (Huston et al., Proc. Natl. Acad. Sci. USA (19 
88) 85: 5879-83; Plickthun TThe Pharmacology of Monoclonal Antibodies J Vol.113, R 
esenburg JkXJ- Moorelfi, Springer Verlag, New York, pp. 269-315, (1994)), Diabody 
(Holliger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; EP404097-5§-; W093 
/11161^-; Johnson et al., Method in Enzymology (1991) 203: 88-98; Holliger et al., 

Protein Engineering (1996) 9: 299-305; Perisic et al., Structure (1994) 2: 1217-26; 

John et al., Protein Engineering (1999) 12(7): 597-604; Atwell et al., Mol. Immunol. 
(1996) 33: 1301-12) , sc(Fv)2 (Hudson et al, J Immunol. Methods (1999) 231: 177-8 
9 ; Orita et al., Blood(2005) 105: 562-566), Triabody (Journal of Immunological Met 
hods (1999) 231: 177-89) , .S.IFTandem Diabody (Cancer Research (2000) 60: 4336 

-4i) m&mf%~tftx^% 0 

UT#5r£/^-e^r5 (Morimoto et al., J. Biochem. Biophys. Methods (1992) 24: 107 
-17; Brennan et al., Science (1985) 229: 81#{R0 o ^fc, i£^£W>t<£>T5/^@a?lJ 

X : %m.& J fr&Z-thX^Z>(MX-t*£, Co et al., J. Immunol. (1994) 152: 2968 76; Bette 
r and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, Metho 
ds Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 652-63; 
Rousseaux et al., Methods Enzymol. (1986) 121: 663-9; Bird and Walker, Trends Bi 
otechnol. (1991) 9: 132-7#$0 o 

[0060] */c, ±tar SC Fvj 2^co^mn^. £^oscy>#— ^^r-u-c, 

tL—^m$-°V^^XhZ> 0 scFv^m52o<D RT^i^, 10(DVH£l 
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J^fc^lfftv^RfttK i-Z)J;5^^Ky^-(-RB^tv^o-e{^v\ scFv^m 

t&£U''C\ PluckthunlfThe Pharmacology of Monoclonal Antibody JVol.l 13(Rosenburg 
and Moore ed., Springer Verlag, NY, pp.269-315 (1994))Sr#M*t"5^.i:d s "C#5o 
[0061] £fc, r^VT^^V(diabody; Db)j ft, jt^T-ifl^t^i^W^^tLfcrffiCbivalent) 
<£>£l#:$?>f ^ai~(P.Holliger et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993) 
, EP404,097-§\ W093/11161-©^) 0 ^VTtf^Vte, 2&(Dtf])'<zf 

y\&, b) ^^j-i-?.VLi!VH§rVLa-VHb^VLb-VHadJffi.-^t?-fr-e5^^@S<Dy 

-e^fct)(7)^iiiB#^^?a$«t^s#MttDbi:ur^»^o z.<Dt$2 

[0062] Diabodyfi, 2# J f-<£>scFv<Sr^t>£.£iO^ 40(D "51^^^^^^, ^T<D|g^: N 2OC0 
KI^«^Oi«>:^5 0 &^j£&^fcV ^scFv<D##£Mfc»!k Diabo 

dy©0^SrS mt-f-^m^. ^scFv^ft^VH&UWfl^^y^— f* 

\ ^fKU^-itSi^Ctt, 5T5/^ti|^©t>(D^i-S 0 U^Lft/^ Diabod 
y^^f^scFvOy^— «\ scFv£>3B^gr££rf1\ Diabody(D^]#^tf &V>RB 

[0063] ^BJ(D^^^#t^i^6^UV^d^ 0 y-<^K%L<fiM»#fi#:^UTtt. fll&fcf 
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w-^m-r^b^x^ 

[0064] ;^WlCi8Vvr$e>fc0*lXr3\ 

z.bftx%z> 0 



[0066] &%m<D%&L\ mm<Dt r.M¥?mVk#ifci fcov^$kfci£fe£-r*bfif , _hferjn 

§t j tur.m&^mfcfc&Mmir%2^(DLm<D?ib(D-^(DLmxfo<9 , as - ©uk 



.-e 



(DMRx^^^(DM(DHmbLmnK\^zm^T^ymmm^vx^^^b^w^L 
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^ibrai^bfc«^(D^;#: sc (Fv)2) -efco-ct «tv \ 
[0068] ifi^^vV— ^^^xum^^tfiW-y^^)— ■h^A^z.tzoxm , x, 

^1r%^_ttfvSm-?&Z> 0 Wx.it, ^H$^r—-J94^9V—K^^X^ Clackson et 
al., Nature 1991, 352: 624-8, Marks et al., J. Mol. Biol. 1991, 222: 581-97, Water 
houses et al., Nucleic Acids Res. 1993, 21: 2265-6. Griffiths et al., EMBO J. 1994, 
13: 3245-60, Vaughan et al., Nature Biotechnology 1996, 14: 309-14, RXfWM¥- 

-ii-5^&(W095/15393^/N^^5/h)^y^y-A#^&#(D^^ncD^-fe^ffl 

itmu th^^#-r3r^-e^3 o ^nhfDjfmn^m^xh^o, W092/01 

047, WO92/20791, WO93/06213, WQ93/11236, WQ93/19172, WO95/01438, W 
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[0069] /^-7W— "vtf»e>*fcflPfr=*— Fi-^»^^®t#i-5^}*, 

[0070] £«9 #^]^T»^^PS^nSIR'e^V \&S, ±m<DHmRTfLm 

£Vft5Z.b&X% , ^^^n«>^v^^v^c^fe(^!)x.fi\ W098/46777& 

<£>;^£(G. Kohler and C. Milstein, Methods Enzymol. 1981, 73: 3-46)^iC^CTfT 

^ m _L i-^^i-S JgibT^ffl £ £t> rT 

[0071] 5?ifo)M$Lmmi, ±&<Dmmftmi¥ifcm&m\<^xnM^mkirz^kK£vn 
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%^bK£Vthifci$ : &^%^bh^%(WO96/M096; Mendez et al., Nat. Genet. 199 
7, 15: 146-56#JSJ 0 ^(DX.^h^^iy^~^^m^<D^m\^i\x.X, $|x_i;£ N thy 
^3t£in vitro^BlfM®^iE*fc{i^MO^Lig^Ji,i-S^J3S-e^f^L. 

*i-§0fM<Z)th^f*^#5^^-C^§(#^¥l-59878^*#ffi) o fcHftflc 

S^^"e0fMOth^i#:^5i#i-§i^^-e^§(wO93/12227, WO92/03918, W094 
/02602, WO96/34096, W096/33735#fl0 0 
[0072] Wi%Q<D$>Mik\±^ $\\7L\£, JS^irLi^^Phosphate-Buffered Saline(PBS)^fc»^a 

ik^mx-m^m, mmu !&mitt\^xTi>^<>h&m^x%^ti^ m 

[0073] s^y*Vh*—?i*. Plfm^mX^m^fcmm^fcWJ^mX^htitc^ 

^^^-□•^^^^^^^^^•^^^(Goding, Monoclonal Antibodies: Principles and Pr 
actice, Academic Press, 1986, 59-103) o j&^OStVMVyR— ' ^Mlfo&tg^'^M 

[0074] m^X, S^nfc^#:^-Ki-§»^^^^^yK-^^fc}*^:#:^^J^( 

K«IE^J^^MW^y^^^^K^)^fflv^r^^— ^^-rs^^-e 

£3 0 mRNA^RT-PCR^J^n— ^ly^ir^bh *\mx-foZ> 0 %^yny*y 

IgA. IgD, IgE, lgGRmgM<D5^<Dmt£&?yy>lZ.ftM£tl%o ZLflb(D 
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?7^UM^fr<D^y'?7^(T4y$ r '<-7)(mZ-\^ IgG-l, IgG-2, IgG-3, &mgG-4 

[0075] HmRxihm^-^T^m^^mB^ii^^m^'o^cm'r^th 
"im^foZo ^y^mfc. 7^w*, v^%m, 

fi^^ffi#OfaMt£^J£1M&(CDR; complemenLary determining region) £ri$M 
^^Ab^^$«^i:^J; t 9#btb§(EP239400; WO96/02576#M) o CDR^LT 
VMK Sato et al., Cancer Res. 1993, 53: 851-856) Q 

[0076] ±3z&©fcWb£Wc. 09*. tf. t(tmfc©il$^^©^©^%^W«N4«rgfelH- 

fi, Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 488#MX PCR^M, JJ^ybWE 
fi70%J^±, i«9^*L<^80%J^±. £tb\Z0izl,<mO%U±:(WZ-&. 95%^± 

, 97%, 98%, 99%m)(DT^mmmmmi±Rw^tc^mu^7ttfj:^tc^^ 
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V, ^^-^U?iry^ ; (3)^14: 



[0077] iBfir, H^m^<ow^«^^#^t"«^^o©^#tt^ta«oiBBr 
[0078] ^^©^^li^faot, _l^£5^ fjx^-nmmmfiW- 
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[0081] ZJDm^, 0dxJ£x VHl£VL2, ^6XUX^.tc\-i.VH2tVLKD^V^^mC0^^- 
[0082] £fc, ^0J©^^f|jlJ^I(D^^IJffii-§ri:^J:«9 N mit^±(VHl£VH2), £>3 

v ^ r± , e& n ±(vl i bvL2)(D£&&m m - ^ «rtrefc5 0 

[0083] M^bT^^^, ±JfcOJ:5^ il^30(Z)CDR^^FR^^J:o-C«^§n-C 

[0084] y$n#-efcftfi, ^K^^•^^cJ;oT^^^^|lJ^ILfcv^i3|fMo^y^ 0 ^•K^ 

[0086] flfl&tf, ma^(D^^fe^!J^^-t-^M#Mtt*^:#:^OV^-C^i, ^^Lfc|^(DFR(ZD# 

(D45MFR2) MEffl&&:6KfcM<DT^W8£fflK&tfZA5tiO ©n^y(L 
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~}-l/s<— Ul^fcoVvCf^ Kabat^><D^Cft^(Kabat EA et al. 1991. Sequence of Prote 
ins of Immunological Interest. NIH)^#^§"f-IlL/'CV >v <5 c , 

[0087] mm^mmmx^-rx^ ^.nhr^/mmm^mu ^mm^m^mmir 



[0088] 



TV^O- Mol. Recognit. 2003; 16: 113-120)^;^fe, MMffil K^irtfifo£l?\-<V VH 



[oo89] hp-wi£li N|g#^fev ^x^mm mm^imM^xx^mm^m^^ 



£t#: (*°y-<7^K (0fl*.ff , sc(Fv)2) £fci* ; 



*#(#l;Ui, IgGMfelf*) ^) -C 



&ot, ^T©(l)t(2), (3)t(4)(OT5/i 



(2) mm ^mn.m^-£.nz>T^A 

(3) mm *jmmm^~£friz>7*y\ 

(4) mm ^mm^^n^r^A 



[0090] _bfE(Z)ia^J#-^-: 6*/c{i8^fEtoT5y^ia^lJ{i, \Z.#>\ ^X& 

[0091] _htE(i)^(2), (3)t(4)Kmm,(D^:fri^:tL<DT^;mmm^ w^mmm^i. 
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[0092] ±fB^tflc^*5V>-c, rnffi&&1rz>TS.s\ 



(a) t^/V^^gft (E) , T^7=¥^(D) ; 

(b) y (K) , T/V=¥~>- (r) N t^v?^ (H) o 

[0093] isbK^mmte. mmn&mmteXTjtmm^mm&^&ttmtfv^^tt. 
femn^Mfcrn) tfcot, ot© (3) t (4) ^na^^^^i-sr^y 



(3) ^ft^-alkHST^y 
^IJ fc*3 tf545{i left US -f^T^yj 

(4) e« BT^fgJKKl^nST^I 



[0094] _hfE}n#:^:&V^ rm#^Tf-3T$yi 



U fit, MfLtt* y^P^miE) , T 



^/•?^^V^(D) , Vi?^ (K) % TA^—ls (R) £fcfcfcfc*^^ (H) ^rtdWtb 

[0095] _h!E(D~(4) \z$eM<DT$smsi&&* mn, tb&XTf-^yxKm^xfe^ti^e 

ii(l)^*y(Q), (2)^W^^(Q) > (3Wv-V(L). (4)^ny>(p)i?fe5 0 



^©gt)iTO 0 ±te(i)~(4)(DT5yi 

(^Jx.(l, J. Mol. Recognit. 2003; 16: 113-120) %^M~TZ>Z.t\Z.£X) 



^^k&nsmx-foK) . all!. B^T^yi 



tioV^3fe^(#"!j^^\ S#T5y 
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[0096] T§5fc, ±&<Dffim&^X<Dm£fr&. 380:15. ±IB(l)~(4)©r5/Bft«SSr 

[0097] ^mmmmmtx^x , titfc{i6i©gtt«©^sttf6<j^^ 



(356^)^470^(439^), 378^(357{3A)i393^(370{iz:). 427{£(399{£)£440fi(409{i) 



S^bTtt, ^!)^^CH1^^22Hi(213{]7:)^CL|g^(D123'fi(Dtg*j- 
§^i:^^S 0 i#£t^«©t^^ y^tCOV^-CfcJU Kabat£> 



CD^Cfi^(Kabat EA et al. 1991. Sequences of Proteins of Immunological Interest. N 

ih)«#^l, mmfenmm^\^xteEu^s<—v^?^c^\^xffimfaKm^ 



Ut 



[0098] ^5zf!<D^f^-e^i-J:5 f-> ~;h^T5/^^B«u #3BWfl>:frifc«:l&lifr#- 

SP*>0*LI ^#tC*5V ^T^l^ B\ 2«J^±(^m^CH3iM^-^^^;f**D £ 



i|x.f£\ IgGSHftfl^ minibody(Alt M et al. FEBS Letters 199 



9; 454: 90-94), 4^TV^»mm^^k2)m)XhoX , ^l<£>Mg(CH30 



(-fcitS^T© (1) ~ (3) \Zjfr$-T$S\ 



f4j3iI^439^<DT5:yi 

(2) mmcn3m^\z.^th%T*s\ 



(3) mm.cn3i%mz^tbz>T^/m%&x3box, Euty/^- y^jc £5399 

[0099] Mfcl#*UMIB#fc::m v C*3BBI§tt, _hfE^lom^CH3fI^«M^^2(D 
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MMCH3mmz3otf%mm (1) ~ (3) iC^i-T^/i 



1)~(3) ^i-T$7i 



[0100] _LfB (1) ~ (3) KWM^fl^fKDT^A 



ffm^V), _kfB(l)~(3)^fBic<DT^/i 



(a) W5^(E) , T^^rV^(D) ; 

(b) y (K) % T7V^^y (R) , t^v 5 ^ (H) 0 
[0101] iifB^^V^T, rug^TO^IrrSj 2o£l±<DT$S\ 



<£>Wf frLfc^ _hfB (a) (b) <Dl ^^l<D|^--a ;£t^T^yi 



_b|B ( a ) (b) ^^l^Pi-^tLS 



> ram 



^3oV^T_hfB^i#:{4, ^l(Dm®CH3®i^^2(Z)m^CH3|S^^ 



ft n$iW-(D ^m^cor^y 



\z.mbt%^\ mm^-xhti^ m^^-m 



[0102] ^pjo^is^, &mxw$x^ifi, &&<D&ffi&mzt-&fr j £xmMirz>z.b^"S 
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VHliVL2, ^^XfX^fz^VH2tVLl<D^V^^^(D^^^hKmUi-^t 
[0103] ^W©££HM#¥;£8cW\ 0fM<Dsc(Fv)2Sr«3fe6<J 0 

[0104] — #S!lHjfc:sc(Fv)2kJ\ 20(Dm^nT^^^(VHl^VH2)^20(De^nr^^^(VLli: 
VL2)Sry^--C^L/c— ^^y-^^K-CfeSo SP^. sc(Fv)2te, 4o(D^fr 
BTSEfa^Sry^— STCiBfa-bT— ^^UfciS^^^-Cfe^o MS, sc(Fv)2 

\^2^(Dm^^^U^t2^(Dm.BM^U^<^^(D^MW^k^^— 
L"C—^M^LfcirL#:-efc^) (Hudson et aK J Immunol. Methods 1999;231:177-189 

)o 

[0105] sc(Fv)2tt, ^ H# \ZL<k*m <D^Wrztfs&1rZ> z.bffi-?%, MfLft, scFv&V>%— -e 

(D/Ky^<^K^CF^#^i-5(scFv<D|tia^oV^^, PluckthunlTThe Pha 
rmacology of Monoclonal AntibodiesJVol.113 (Rosenburg and Moore ed (Springer Ve 
rlag, New York) pp.269-315, 1994)£r#J$) 0 
[0106] l£fc2o<Z>VH&^2o<DVL/^ — ^^y^^^KON^Sffill^^C^b-CVH, V 

u vh, vL([vH]yv^7— [vL]yv^7— [vH]yv^— [vL])(D)iii^MA/-ev ^^k& 

[0107] 2o(DVH^2o(DVL(DjiH^«#lc_h|EBaSic|JB^§^-f , if^J;5^JiH^'Cnfe-<b 
[vl] y — [vh] y Xfc — [VH] V 1/% — [VL] 

[VH] V — [VL] [VL] y — [VH] 
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[vh] y>jj— [vh] y>-#— [vl] yv;&— [vl] 
[vl] y — [vl] y — [vh] y [vh] 
[ vl] y — [ vh] y — [ vl] y — [ vh] 

[0108] sc(Fv)2tt^#: BT^fI«. y &Lft4>T$/Wm&\$r£As"e\ N ~OkJ;l \ 

±f^^RT3E1!B«Ht, RT3g|a«©^ST*t>J:v^36S, t^^©I^JSH£«:im 
[0109] ffifc<DT^UWtei8&~t'Zy>'%—tLXrt, m&¥X&\Z£9mAL&Z&1B:<0 

^^WlsUs XnG-tftfk-&Vll})^%—(fflx.l£. Protein Engineering, 9(3), 299 

-305, I996#fl8) ^M^tbSy^— ^Srfflv^^tfs-CtStfs, ^Klcfcsv vtte 

l^*L<ttl5T5/ilT**)5o sc(Fv)2^3o<D^^Ky>^— tf*£*JxS*i^fcH: 

[0110] ^fM^-©^: 
Ser 

GlySer 

GlyGlySer 

Ser* Gly Gly 

Gly • Gly • Gly Ser 

Ser • Gly • Gly • Gly 

Gly • Gly • Gly • Gly • Ser 

Ser • Gly • Gly • Gly • Gly 

Gly • Gly • Gly Gly • Gly Ser 

Ser • Gly • Gly • Gly • Gly • Gly 
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Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly • Gly • Gly • Gly • Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0111] ^UV>sc(Fv)2(D^#i!U-Cf*, SXT<7>sc(Fv)2&mfZ>Z.btfX*%Z> 0 

[vH]^^Ky^-(i5T^y^)[vL]^°^Ky^-(i5T^y^)[vH]-<^Ky 

[0112] &m&m>jj—(i&%mm)fe. ^<^Y<D^m\^nm^hnx\^^m 

7 ^^V— h (BS 3 ) „ S^-^-tr ^ (^^^^11^ 

—10 (DSP), ^t^^/VWv'y^T'nt^- h) (DTSSPh 
^y=i— /Hf ^ (^^ v- W^/V^^^— h) (EGS) , rc^v^y=i— /Vtf^(^/V^ 
^i/W^vvK^v^— h) (^/V*-EGS), y^5^;Vfi^iffi (DST) , 

^/V^^^W^^Wg^^^^/V^-DST) , tf;* [2- C^XX^K^ v"# 

/vjj?^ /vtt-i/) ^ ;v~\7/v-fci/ (bsocoes) „ if ^ [2- (^v^^iy>4XV^r^y 

^/V/K^/V^^^)rc^-/V]^/V^^(^/k/lN-BSOCOES)^if'efc<9, rtL^CD^fiff^J 

[0113] ^<7ttfc^&ffl&*ffc&1r%w&K\z. iiS. 3o©y^— ^^s^a^s. ^ 
tiucu Srfflv vct> «tv M^y v ^xh «tv \ 

sc(Fv)2i^*3{t^'B3tM'l4f*^b"C, 0a*.fcf, single chain diabody§^bivalent 

[0114] sc (Fv)2^ N [-sr^wiicy^— Drsr^^o?^— 2)[-sr^«3]o;^— 3) 

[Rr^^^4](0)II-eMA/-eV^#^ N Jfc^KlC&VvTbivalent scFv^te\ Rl^^ 

i-&sc(Fv)2^5o ^l^t^V^single chain diabodyM^te nT^iWl^ rT^^S 
4flS^U d^ORT^^2^Br^^3^^^Lfc^O*it^«sc(Fv)2CO^ 
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[0115] single chain diabody^^bTr±^J^f^BI12(b)<D^^|EifeOfll3tS:^ri-5sc(FV)2 
~?&>V, bivalent scFvM^Urf^Jx.rfiai2(b)^ls:|B4fe<D#|5tSr^rt"Ssc(Fv)2^ 

S3 -So 

[01 16] sc(Fv)2 ^single chain diabodyM^fc ^bivalent scFvS^if ^bOfltatSrWL-TV ^ 

[0117] sc(Fv)2©y^— W^^W^Wd^oKSW^^^^S^P^T— !l©su 

btilisin ASrffllvC, I£&sc(Fv)2<Z>I&J£#A?<Ht5o 
[0118] single chain diabody?gl©#'eH^ \mbVL<DNl<DfaKftFft\ZL£*)sc(Fv)2ffi&1rZ>3 

[0119] — bivalent scFvM^^-^tt, tpjfc©!?^— ICSOSfflSjE^ofcUgH;:, ¥#<£># 
[0120] ^ot, RJt^^^^M^r^f'^tiZ.XK). bivalent scFvMi:single chain diabodyM 

[0121] Rj&&&mn^ m%.&. tf/^mfv^hfy^—frmzxox, mvrrz>zt& 

-C^So Sr^V^T, V—?ffl(tt$:&K, sc(Fv)2 fc-£**t5bival 

ent sc(Fv)2*i&£single chain diabodyW^O^^Jt^SW^fMff^Si^BriB 

^^^^^IJfP^i:^ ±|BC0sc(Fv)2^OV^T, 0fM»M, IP^>, single chain 
diabodyM ^bivalent scFv^©^bs&^;fr£&&fftt£&#US:V ^(cl, ^jgfcflj 

[0122] <£«9 *#:#J ir. f± , sc(Fv)2 ^ VH 1-(U ^ — )-VL 1 -Q) — )-VH2-(U —)-VL2(D 



Ja^rT^^ ^^W<D#^JK¥^&SrffiV>T, bivalent scFvM<Dsc(Fv)2£r| 
%m^W&VK\^W&\Z.\Z, fll&tf , VH1^VL2, $5£Xfi/i&.tZ, VH2tVLl<D^ 
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[0123] single-chain diabodyM<Z)sc(Fv)2^5fe^J^^#LfcV ^-gi^te, Mz.^ V 

HlirVLl, doi^/tfcii, VH2^VL2(D^^|a§$^^tfJ;v\ (— #|3r^rkf N 
VHi^vLKo^B^j^i-ST^y^a^^^^m^^/^efc^i-^M^Ai-S 

o) 

^f', sc(Fv)2^^#^tt^cfls:( m onospecific antibody)-efcS^^{-^, 
frli~%Z-bhPl1feXhZ)(Clm Cancer Res. 1996 Feb;2(2):245-52) c 

[0124] ^mm<D£&mmjjm%mm-T%z.tK£<9, m%.\*. ^tt^w-r§TOt>b<tt 

-e&5o ±m^'\±tvxi^ m«\ 5Hb?£tt, te^iStt, 

[0125] ^c^^cd^^o-c, mw.<DtfLW,&mmir^ ^.tznmm^mw-t^ 
[0126] ^jgii#^is^$fb-f , t*<D£5tmmxh£\< \ ttmnMkLxn, m%.&. § 

icr. tufe t^ffjij RR&fafev \ 
[0127] £fc, 5^SW#:^^!l^Lr{4, fclfcli, ^tifeH^-S^^T^y-. 1Mh#^S^ 

^f^T^y— , TNF^^^T^y— , G^>-/^K^M^#:^T^y— , GPIT^ 
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<DXtft.ffi&&L^ fflZ-U, Cooke BA., King RJB., van der Molen HJ. ed. New Comp 
rehesive Biochemistry V0I.I8B "Hormones and their Actions Part Il"pp.l-46 (1988) 
Elsevier Science Publishers BV., New York, USA, Patthy L. (1990) Cell, 61: 13-14. 
, Ullrich A., et al. (1990) Cell, 61: 203-212., Massagul J. (1992) Cell, 69: 1067-107 

0. , Miyajima A., et al. (1992) Annu. Rev. Immunol., 10: 295-331., Taga T. and Kish 
imoto T. (1992) FASEB J., 7: 3387-3396., Fantl WI., et al. (1993) Annu. Rev. Bioc 
hem., 62: 453-481., Smith CA., et al. (1994) Cell, 76: 959-962., Flower DR. (1999) 

Biochim. Biophys. Acta, 1422: 207-234., ^^L^ZMW, &HJ3&X#SLlfflr/^KXV 

^y-xr^tHT-^K:/s^j(i994) mmtt,KM, B*)m*mift>tiz> 0 ± 

Xte^^hn^W^^TPCOS^ft:, KhXtZ'*V*4>xV>'%k&<t, fcKfctt 
-7r>^ F it-3y^VKS^, thX«-^^Jfil/J^ft5felt5»H^-(PDGF)^#:, fch 

X fS^JXj&gsjvi^:/ (GH) ^MW- , t bX ttrr&XJl/f—u^ Is (IL) - 1 
thX«-^^-rv^y^#i#^tH^-(lGF)-I^^#:, tbXte-^Vx&JkmftlM 

(lif) ^r*, tbx^v^mfowm^imm^ (cntf) ^m^^w^i- 

Z>Z.bffi-?%Z> (hEPOR: Simon, S. et al. (1990) Blood 76, 31-35.; mEPOR: D'Andrea 
, AD. Et al. (1989) Cell 57, 277-285.; hG-CSFR: Fukunaga, R. et al. (1990) Proc. 
Natl. Acad. Sci. USA. 87, 8702-8706.; mG-CSFR: Fukunaga, R. et al. (1990) Cell 6 

1, 341-350.; hTPOR: Vigon, I. et al. (1992) 89, 5640-5644.; mTPOR: Skoda, RC. E 
t al. (1993) 12, 2645-2653.; hlnsR: Ullrich, A. et al. (1985) Nature 313, 756-761.; h 
Flt-3: Small, D. et al. (1994) Proc. Natl. Acad. Sci. USA. 91, 459-463.; hPDGFR: 
Gronwald, RGK. Et al. (1988) Proc. Natl. Acad. Sci. USA. 85, 3435-3439.; hlFNa 
/ jS R: Uze, G. et al. (1990) Cell 60, 225-234.^. t^Novick, D. et al. (1994) Cell 77, 

391-400.) o 

[0128] i^Itt»©Ittftte:#otliat5SiIt^^ m3tffi&&8m£i>vp&ti 

3o X, ^J^^«{bLfc|^^^fl^ffi^^/^®^-h^ia^M^'*«® 1 b« 
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ttmtm, mz.mmmwtm-£th% 0 mfcm^mtvx^ mtus. CA19-9, ca 

15-3, ^VT^SSEA-l(SLXyj:}?&mfZ>Z-tfi>-e^% 0 
[0129] MHCtfiMWi, MHC class I^CjgC^MHC class MHC class I#l 

J®^{i, HLA-A.-B ,-C ,-E ,-F -G MHC class iMB-Ki^ HLA-DR - 

[0130] -ftlttfCW^U, CDl,CD2,CD3,CD4,CD5,CD6,CD7 J CD8,CD10 ) CDlla,CDllb,C 
Dllc ( CD13,CD14,CD15s,CD16,CD18,CD19,CD20,CD21,CD23,CD25 ) CD28,CD29 
,CD30,CD32,CD33 ) CD34,CD35 ( CD38,CD40,CD41a,CD41b ) CD42a,CD42b ) CD43, 
CD44,CD45,CD45RO,CD48,CD49a ) CD49b,CD49c,CD49d,CD49e,CD49f,CD51,C 
D54 ) CD55,CD56,CD57,CD58,CD61,CD62E,CD62L,CD62P,CD64,CD69,CD71,CD 

73,CD95,CD102,CD106,CD122,CD126,CDwl30^^^^^?)o 

[0134] ^p^^^v^-c^^(D^y-<7 0 ^KJ^^*, ^^a^^micioT^^^fiiij^]^^ 
[0135] «Pj(Z)±tE^y^^K^Mf*»— 0tj^ur«. ^<D/Ky^w^2«(D*it 

■So 

[0136] ifc, ^PJ(D_b^(D^^ffjiJ^]^fe^j;or, ^^fM^^y^^K^M 
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[0137] ^fc^mm^^j^^-^tM 



[oi38] *&m<DM&&m<D&&iAt*w&bix^ tfv^^-w^mmtsti&x? 



[0139] ^:|i&igo$!l5t^ife<DSijo^te:*5V^», Wm&Afc<z>£;&&fflM&tiZ> 



3\ ^y^^Kra<^^^Pfi*$^J;5^7n0^^^^b, (b)#^«&- 



[0140] */c, 2fc5sw©±^©^^«i^ifcs^ijffluT, tfy^zf^FtDg&ffimmztiz 
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«\ mzwrn^mmm^ pcR^mmAmm&m^x, m^mm-r^t^m 

X&% 0 

[oi42] *fc, *mm^tfz>mm±, mn. mm^??-^wmx)£tL, ^^mm 

UTtepBluescript^^— (Stratagenef±M) ft£j&*0*LV \&3 % rfTlgOD®^ (D^<7¥ 

WD, AmWXhtl^pET^??— (lnvitrogen4±i5t) , l#^fflJ!£-efetU3pME18S-FL 
3^^— (GenBank Accession No. AB009864) % £<&'(B#-efc;ft/fc£pME18S'<^ 
— (Mol Cell Biol. 8:466-472(1988)) &£f#W3;U/\ — ^-CD;fc^§|^<DDNA<£> 

~Cc* r <5 (Current protocols in Molecular Biology edit. Ausubel et al. (1987) Publish. J 
ohn Wiley & Sons. Section 1 1.4— 1 1 . 1 1) 0 

[0143] ±mm^Mmtvxitm^mm^<. ^mz.mzxm^ (Dm^mm^m^^hti 

T^>V^>VX) , m : ^W74yS2, X/KK7°^7SF9) . Sj^M ($|:C 

HO, COS, HeLa, C127, 3T3, BHK, HEK293, Bowes ^y/—^rMM) ^iFtt^B 

i^fcfltlfe, WLM.s^/l'^^-J^i: (Current protocols in Molecular Biology edit. Ausubel e 
t al. (1987) Publish. John Wiley & Sons. Section 9.1-9.9) , Vtf7x.?&^& (GIBC 
0-BRLf±M) ^ ^4^4>i^^iya>^J:H(D^^(D^mxn^t^mX^ 0 

[0144] #^«i^*5v>-c^Lfc^y^^K^/j^f*^rt)et^ mmmmm^ ^fc 
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[0145] 
[0146] 

[0147] 
[0148] 
[0149] 



[0150] 
[0151] 



mw-, McW-mu^ mm^^M^m^ mmm, mm, mmm, 

m&m. -<t^/K b5j»*j, s^-s^if ^jgim^^^-c, -m 

t>80(TM), HCO-50#)^#fflL"Ct>i:V\ 
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[0152] ?fcte?R£LTtt=^$iiu jcaM&tbtfbti, t&tim&jMtux&mmWt^VfrX. 

, M^a^, mmftmi, mmftmt, ^rmm^t^-x^^tc^m^m- 
[0154] m^mfe, fcm^m&miRirz^t&^Zo mw^ttimw- 

t#:mikgfefc«50.0001mg^^l000mg(Df5ffl^^^i-6r^^"Br^-e&6o *fcf3\ 

[0155] £fc, ^SKJSMi(D^^^M>L<iSMt#l^^, *©<loEI^^ 

ftir%Z.b&X*%Z> 0 tfV^Zf^FWkl£<Dltljb<Dm£.&\Z.te. in vitro*5j:t>m vivoO 

is&tfmf hti% 0 mmmmtLx^ m%mm&, mz-yz, choo. e xp . Med. (1995 
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) 108: 945) N COS, 3T3 N ^cn— <\ BHK(baby hamster kidney) N HeLa N VeroW, M 
±Mimf&, $}Z-l~£T7VjJ s y?ijf^/V$$mM8&(Vatte et al., Nature (1981) 291: 338- 
340), Mx.lt, Sf9, Sf21, TnSfrm^foZo ^mM^^mm^ 

3oV>Tf3, CHO-DG44. CHC-DX11B, COSl'MSk, BHK^fl&£Wil^fflV^ti;5o 

^Mm^<D^^— <DmK\t. mx.i*£. v^mx/^yy^m, DEAET^r-^&u 

^^-^--^y^y^y— 3sDOTAP(Boehringer Mannheim^) ^ffiV ^c^"fe, rei^hn/K 
[0159] m%M&b\^X\*£, Mx.it s =■ =3^-T^-^/^A(Nicotiana tabacum) &>|5<£)7» 

tfifc&mtk^ZZ.b&X^Zo MWMffok^Xte, mm, fllfctf, f-^d^-fe^ (Sac 

charomyces) M^^fflJitiJ (i^^/^7n$-fe^.«irWtf f >cr (Saccharomyces cerevisiaeK ty-y 
^n^-fe^-zjO-^CSaccharomyces pombe)#) , ,KX^>|£^ 09;ttf* T-^/Vdf/W 
J* (Aspergillus) M?>MM (T^^/V^r/VT. • ^^f— (Aspergillus niger) ^) £rffiV \fcS 

[oi6o] mmmm^mir^m^ mmmm^m^^m^.m^h^ 0 mmm^ti^x^ _l 

5£<^JM(E. coli)t^Px.T, te&m&m^tcm£.?&&%RbtiX&*), ^m<D#c 

i^m±^mmx^^ 0 

[oi6i] ^mm^^Mm^m^^x^iW-^M^r^m^, ^mn^w-^—v-r^) 

XJ*\ W}^m^^±tVfcm^, ^^WtVX, Mx.lt, DMEM, MEM, RPMI1640 
, IMDM^ffi-r^»r^^-e#§ 0 FBS N ^^Jk?* (FCS) ^(DjfiL?M^^ 

(D^0*bV\ *g^«, M3§\ ^!30~40 o C-eltll5~200B#rHl ; ff V\ i&^iakCT^ 

[0162] —jj, in vivo-e^°y-<^K^^^^ii-S^<kb-C«, 
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[oi63] mm^mir^m^', mfimmm, sA^v^t^^ ntfugi^L-c 

fc^v\ -r^, ^^^v^r^-e^SO/icki Glaser, SPECTRU 
M Biotechnology Applications (1993)) 0 llftfygiM^fflV^^^ r-^^v 5 ^ 

[0164] 0d£fc£, ^BJ(D^L#:^-K-r5#y^^l-^K^, /? ^ifV^^i^^fLff 

- 5/ ^-^d^^^cS-^•LTt>j:V^(Ebert et al., Bio/Technology (1994) 12: 699-702) 0 
[0165] ^fc, ^0J<Dfei#:^m^^«B*>i:b-C^, mtf^^fflV^^-e^ 

#3 (Susumu et al., Nature (1985) 315: 592-4) 0 
[0166] £*b^ ftiMBJ5«^S4l-ftfflt5^> ^!lx.fi^^^^fflV>5^^/5S-e 

m^^— , f!l^L«pMON 530^}f AU ZLO)^-??— ^T^n^^y^-^^r 
l/^-Z/7\ (Agrobacterium tumefaciens) (DX.D^^T^T\zM?<T : b 0 ZL<Ds*PT})T 
^fjx:^ ^n^T^--^^^(Nicotiana tabacum) JOSIfe£i^ ^?/<^CD 
M£VWfW.<DtfiWi%:^Z>^bftX%Z>(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 

O 

[0167] ^(D^\n^xnhfitMW-n. ^m^^tcum^ (mm, fumti 
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[0168] ?why574—£LX\*. mx.\tT7j~T^n~?h777j—, 4*^&&7v? 

h^yy^f—, m*M&?v-?w77 4— , sf/vmm, mny^Y^yy^— , mm?* 



^Y^fyy^i — ^ ii* ^tfhtl^ (Strategies for Protein Purification and Characterizatio 
n: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(1996) Cold Spring Har 



bor Laboratory Press) 0 Zjn<h(D?xi-^y-!fyy 4 — \W&7V^Y7~y7 ^ 
«HPLC, ¥FLCm<om^y^Y^yy^— %m\^Xft?Z.bf)>X^Z> 0 T7J~TJ7 
n-^Y^fyy^— Km^^t/yJ^tl^xn, y°vy^A7JyJ*, ^nf^^7A^f 

if htl&o Mz.l~£, -f^y^A^m^^t'^y^tX^X, Hyper D, POROS, Sepharose 
F. F. (PharmaciaM)^#tf hflZ> a 

[0169] j&sfasc, ^(Dmmmx^mmm^mm^7^<ymmmmm^m^^ 

^^£9, ^m^wm^M^tzW^K^y°^Y^m^^thx^o 7>s<y 

[0170] ±&(D£.yiz$:mw<7>m3iM&&mmu mwmmmm^v^y^&mifrir 
[0171] £kt, ^mm%mMM\z.£<9M;fomz.mm-rz>fr^ ^mmit^nbmmm^m 

^tl^(DXHf^\ 
[0172] iMM&W Factor IXa(F. IXa)^i-£#^fP^#:<Z)f^$!| 

1-1. ^*5J:t>VN^yK— 

BALB/c-^^ (H, ^^^^B#6M#p, /V^-y/^— )8|2E*3j;t^MRL/lp 

r^r>X(H, ^^^^B#6M#p, 0 jUX'Ds*— )5pEt-, Factor IXajS (Enzy 
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me Research Laboratories, Inc. ) &&,T<£>M 1 0'&]&lstc o %}\B\fkl£b'LXFCA(.'7v4 
lsh7S£Ti?=LS<lsbH37 Ra(Difco laboratories) ) ^^^/Vv'aWbL/cFactor IXajS 
£40 /z g/head^TS^-LfCo 2M^^t-FIA(^P-r^r-^F^^Tv ? ^/^^r-(Difco lab 
oratories) ) -e^-^/^aWbLfcFactor IXa £ £40 p. g/head^T^-^bfc 0 W&lM 
mmm^M^^S—imn^f'o Factor IXa/3 ^«jfo.ft}ft#:»ii#£l-2 
t^L-;/tELISA (Enzyme linked immunosorbent assay) X^Mlk , ^^-^6^tVXPB 
S(-)(*/^Mt^ "V?%>1>^? A^^-^-Sr^^V ^phosphate buffered saline) 
f^L/cFactor IXajS £40 # g/headff^ft&^Wt, S^^(D3 0|£, ^^(Dflfli 
/M^^^n— ^HJ|&P3X63Ag8U. 1 (P3Ul£f^i\ ATCC CRL-1597)£, PE 
G1500(viy^'yyT^y^T^y^^)^m^^fc.^m^^^m^M^fc o 10%FBS(In 
vitrogen)£^tfRPMI1640i:#J&(lnvitrogen)(^Ts 10%FBS/RPMI1640£f^i-)^ig^ 
Lfc|^7»£96 well culture platei^MSU M&l, 2, 3, 5 0 ^ iCHATStWifi ( 
10%FBS/RPMI1640 / 2%HAT 50x concentrate (X 0 ^WkM) / 5% BM-Condimed HI 

a^Torc 0 ^#8 0 @^c{*9 0 S^»Lfci«Ji?S£fflV>-C, l-2^UcE 
LISA Factor IXa^^-rS^^^tt^M^i-^-^ > Factor IXaj^-^tt 
Sr^Tl-S^^^yK— ^m^fCo ^T5-3d^Uc;^£:-eFactor IXa<D@£*?g 
tt^«^fP?£tt£«U Factor IXa^^S^fP^tt^^WN^yK- 
-^£jg£RL-fc 0 /vY^UK— ^tt, 96 well culture plated 1 wellhfc'OlB^M^^W 

m-r^tKx^m^n^mn^x^n—^tu ^Factor \xm>Vf%n$L'rz>^ 

-Y^yK— ^XB12£W^bfc 0 
[0173] 1-2. Factor IXa ELISA 

Coating buffer (lOOmM sodium bicarbonate, pH 9.6, 0.02% sodium azide)~T?l p. g/m 
LfC#f^L-/cFactor IXa )3 £^ Nunc-Immuno plate (Nunc-Immuno 96 MicroWell p 
lates MaxiSorp™ (Nalge Nunc International) ) \Z 100 ix L/welTC#i£^ 4°CT?— Bfe-Y 
ly^-=u^<— S^a^bfco Tween (R) 203rc£ifPBS(-) v T?3|Eli5fc#-^ diluent buffer (50mM 
Tris-HCl, pH8.1, 1% bovine serum albumin, ImM MgCl , 0.15M NaCl, 0.05% Tween 

2 

10 20, 0.02% sodium azide)^plate£^?fi^2B#FllblockingL7Co Buffer£|&*1i, plate 
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^diluent buffer^#|RLfc^^<Z)^jfc?# ^tcU^y'V K— ^(Dj§#_h?f^l00 ^ 
L/wellgfe!}PU ^U^1B#Ph1^3^-<— >3^U/-c 0 Plate2r3[U$fci#i-^ diluent buffe 
r-ei/2000#|RUfcT^y^^T^— if^fi-V^r^L-^^^IgG (H+L)(Zymed Labor 
atories)^100 J uL/well^PL. ^M^int^^V^^— ^a^L/c 0 Plate^6[ilgfc^ 
^'feS®Blue-Phos Phosphate Substrate (Kirkegaad & Perry Laboratories) ^ 
100^ L/well^PU ^?a-t?20^--Y^^^<— i/a^LfCo Blue-Phos™ Stop Solution 
(Kirkegaad & Perry Laboratories) &rl00 ix L/well^PU/c^, ^m^\Z.^6\^%MM 
^Microplate Reader Model 3550(Bio-Rad Laboratories) "T?$!j;SUfc 0 
[0174] 1-3. Factor IXatpfP^ttSlJ^ 

Phospholipid (Sigma-Aldrich) £&#tfflHg©2k-e?§fi?U M^^^kM^m-f-^tK 
XV. 400 ix g/mLOphospholipid^m^$iLfCo O.m^ik^T/Vy^ly^WJ^ 
if41tS$(J^Tx TBSB)40 u Li30ng/mL Factor IXa/3 (Enzyme Research La 
boratories) 10 ^ L£400 /x g/mL phospholipid^^ ix Li:100 mM CaCl „ 20 mM MgCl 

2 

^tfTBSB 5 ix Lir^M'^yK— ^i#*_L»10 m L^^^V— h^-C^PU 

2 

-eiBt^-fV^r^-^—^aVLfCo ^CD?l^-}§^^, 50 ju g/mL Factor X (Enzyme Res 
earch Laboratories) 20 ix L^it^U/mL Factor Villa (Amrican diagnostica) 10 n L& 
^M-C305>F^HJS^fc o ^tL^10juL(Z)0.5M EDTA&mj)\i1r%-b\C£<9fc 
J^<H?lh£^fc 0 Z-<DRjfcm-Wit^ 50 ^ L(DS-2222^m (Chromogenix) ^»JU m 
U^ZO^m^^^—^s^f^, $!|^$t:ft405nnu *fW;ft655nm^:Joit3® 
3tS^rMicroplate Reader Model 3550(Bio-Rad Laboratories, Inc. ) ^J^S'J^LfCo 
[0175] mM$\2} Factor X(F. X)^i-§#PpfP^t#:(Df^M 
2-1. %L&$3£Xf/^-7'VF—^{¥M 

BALB/c^J* %L&FM&&?6M%p, 0 /VX-y/^— )8|2E:fcJ;^MRL/lp 

r^^(£|, ^SIB^H#6Mtp^ )5gE^ Factor X (Enzyme R 

esearch Laboratories) ^J^T^il^SbfCo #J[I]:&S£UTFCAT^^/l^3Wb 
L-fcFactor X£r40 ix g/head^Tfi^L-fCo 2M^^^FIA-e^-^^v ? aWbbfcFacto 
r X^20*fcfi40M g/head£T^Uc 0 J^^lMF^^Pi-e^MS^tf-3~6[a] 
ff ofc 0 Factor X\Z.M^M^^mU(D±^2-2K^ttEUSA^mUM, M^r 
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^SiLTPBS (-)\Ofc%lVftFactor X£r203;7tf3:40 » g^eadfMRftlS^Ufco 
:feK<^3 0fL ^^©JWW^lt&^^5OT— ^<ffliaP3UlSr, PEG1500^JlV>fc 
^TfeJ-^V ^J§£g^L-/c 0 lO%FBS/RPMI164Oififi^SI®Lfcg!ll^0Ji^^96 well cu 
lture platelCWfiU jSfe^l, 2, 3, 5 0 ^KHATM^Rmm^^m^n^tKXV . 

^^UfcELISAiCj;«9 Factor XiZ.Mir&%g&fe&&W\\feL'fc 0 Factor X^-^IStt^ 
i-^^^UK— ^iSRU 2-3^^Lfc^-eFactor XaOBm^m^tt-tZtp 
fPnftt£$J^Lfc 0 Factor XaiC^-r§CFfP?Stt^$^VVN^^yK— K# 
m^2mn^tK^<0^vi—^tU ^Factor X^ft^m^rTS/MVyR-^SBO 

[0176] 2-2. Factor X ELISA 

Coating bufferd ix g/mL^#|RLfcFactor X£r, Nunc-Immuno plateiClOO u L/we 
lLC^M, 4°C-e— Sfe^^oL^— ^3^Lfc 0 Tween (R) 2O^?i>PBS(-)-e30gfc^ 

diluent bufler-Cplate^r^?a-e2P#rBlblockingUfc 0 Bufler^^^# N plate (^diluent 
buffer-e#^Lfc-^^CD^Ljk?f^fc^N^yK— ^<Di«-LW ^B"? 
l^P^^LV^-^— v/3^Lf' 0 Plate£r3[I]gfc#"-^ diluent buffer W2000#-3fRLfcT 

— v-a^UfCo Plate £r60$fc?#-^ ^feSSBlue-Phos™ Phosphate Substrate (Kirkeg 
aad & Perry Laboratories) £rl00 ^ L/well^PL-, ^?B-C205M y^a^-i^yLfc 
o Blue-Phos Stop Solution (Kirkegaad & Perry Laboratories) 100 jU L/weir^jjPL- 
TzMt, SgSnrntd^otj-^^^S^rMicroplate Reader Model 3550(Bio-Rad Laboratories 

[0177] 2-3. Factor XaCpfP^raiJ^ 

TBSB-t?l/5#^L-/c/^^yK— ^i##_hWl0 v L^40 u LCQ250 pg/mL Factor Xa 
(Enzyme Research Laboratories) ^r^ipTBCP (2.78 mM CaCl , 22.2 n MV^^aKi 

2 

^4-^^T^v ? ^= i y> x :^ 7 ^^ 7 T^> ? /^-fey^ = 75:25, Sigma-Aldrich) ^-a"tfTBSB 
)£MU m&Ximm^^^—^a^lstio Z.(Dm&mmlZ. s 20 u g/mLl/Pr-ti 
(Enzyme Research Laboratories) $3^1^100 ng/mL^tt^^H^VH^- (Fact 
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or Va (Haematologic Technologies) ) Sr^tfTBCP?r50 ju L%MLX^M.-V10ftffllx. 
j££i2rfc 0 0.5 M EDTA&l0iMLWM1r?>^kiZ.£.QfcJ&&&lk&-&fZ o ^Rlt^W 
1 mM S-2238^^(Chromogenix)^50 J uL^PL, ^Mrd0^^>^^^<^> 
aVUfcfi. 405 nm(i*3it5®3feS4rMicroplate Reader Model 3550(Bio-Rad Labor 
atories) T?$!|SUfco 
[0178] [3£!fe0tj3] ^^-fi#Mtt^L^m^^^— ©fflfH 

£iF. Katfc#«r0£t"5'^r/yK— ^XB12&5VM2£iF. X£i#:£:03rf 

-vSB04d»e>, QIAGEN (R) RNeasy (R) Mini Kit (QIAGEISOSrfflV^TffcW^lEfc 
<^?£«V^RNA£ttmL^c 0 ^RNASr40AtL©SnS*^*#Ufeo WM^ttfcR 
NA1~2 ^ g£r$F!Hl^ Superscript cDNA^J^^^Adnvitroge^SrfflV^HiEra^ 
^(D^^^V^RT-PCRfe^.tD^^cDNASr^LfCo 
[0179] 3-2. fcWHm^^W&<nrCR\Z.£.%mWibmP\M%V 

^rVXtfUfcHflk oT^fgi^ (VH) cDNAOiiiligffi^^-Y^r— £L/C, Krebber^fR^ ( 
J. Immunol. Methods 1997;201:35-55) ^fEftCDHB^^— fl-^^J, :&J;G«HF 
Zfy^^m^^f^MVfto #0.5 ju LtfHOO M HB ^94^—%^^^ 100 
ju M HF^^r-r— jft^M&SrfflV Rffc%t25 ix L (3-l-CHSSbfccDNA^R2.5 » 1 
, KOD plus buffer (ttPEffifR) , 0.2mM dNTPs, 1.5mM MgCl , 0.75 units DNA polym 

2 

erase KOD plus (MPEWW.) ) ^ffMbfc 0 PCRfi, r/Hfvf^9— GeneAmp PC 
R system 9700 (Parkin Elmer) £rfflV^T, cDNA|ft>f <Dif (g03&^t£{aSCT % ^# 
A (98°C-e35)TOnii^ 98<C 20#\ 58T; 20#\ 72<C 30fJ>^b^^Jt^l^4^/^ 
kVX32^4?Mt£\s^^ftB(94:X:X'3ftr3mmi&, 94°C 20g\ 46°C 20#\ 68°C 
305g>d^^SJ^^rlW^i:bT5i^^7V. £fb^94°C 20#\ 58°C 20#\ 72<C 30 

#^b&5Hi££iiM^£LT30iM^/v) (Dv vf ^^^#-e=frofc 0 PCR^, 

£Ok$c£l% T^n-Xy/vm^ib^WbfCo BlttO1^X(^400bp)O*£lig®rJi- 
^QIAquick Gel Extraction Kit(QIAGEN) <SrJBV\ SWl&WSfEfcO;^^*!®^ 
* ^07k3Oju 1-e^ffiLfCo #DNAKf>i"(7)^SiB^IJ{i N BigDye Terminator Cycle Se 
quencing Kit (Applied Biosystems) £rffll \ DNAV— ^^f— ABI PRISM 3100 Ge 
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netic Analyzer (Applied Biosystems) \Z.X, ^tttftW^fBftcD^fe^l^^Lfco 
^^mzXyfcfel^fcmWM&Mtify^hGENETYX-SV/RC Version 6. 1 (Genetyx) 

[oi8o] 3-3. ^n— ~>-ymm.fcpi^mm)NAm} i c<Dwm 

Sfi ltyWrM&ttJfflVHWrK (Sfi I-VH)ff i|gOfc£>(<:, ^"9^— HB<D (Gly4Ser)2- 

E^iJSrSfi I^SHflJ^Sr^Sl^t^^J^HL^t©^^— VH-5' 

end)£rfflmL/c 0 €-0.5 ju 1CD10 ju M E^!I#M^7^^— VH-5' end*3j;tF 10 ju 
M 7°7-f-v— scfor (J. Immunol. Methods 1997; 201: 35-55) ^V^T, RSt^20 
ix L(3-2XWMtlstdgimVH cDNA*t(6lftH"ig**tl i" 1, KOD plus buffer tPft#|£#f ) 
, 0.2mM dNTPs, 1.5mM MgCl , 0.5 units DNA polymerase KOD plus (M^WM) ) & 

2 

MMlsfCo PCRte\ -^/HM ^7^-GeneAmp PCR system 9700 (Parkin Elmer) % 

jbw-c, wr}f<Dmm<D?j}mmz.m\ ^#A(98°c-e35>ra»#, 98°c 2o#, 58 

°C 20#\ 72°C 30#^^^5HJS^lf-^/V^U-C32^^/V)^V^b^#B(94°C-e 
3^MfL 94°C 20#\ 46°C 20#\ 68°C 30#^kfr5a&£llM^/V£LT5lJ- 
-*£7K ££>^94°C 20fJ\ 58*0 20fJ\ 72°C 30fW>fefc5KJ&&11^^£LT301f 
4?/v)(D\^~ftbfr(D^kWXft~z>ti 0 PCRfL fc)fcwi&l% T13xi— ^/vm^M-Wi 

\Z.Q£UZ. 0 @ |ft(DlMX(^400bp)<Dif i|i§|lr^^QIAquick Gel Extraction Kit(QIAG 

en) KxmHmmmmMfD^mxmmu mm^zo^Lxmm^tco 

[0181] -^r>^#:L^BT^H^(VL) cDNAW^iiipg^>fcfe{C, £T Krebberfb^f&^O. I 
mmunol. Methods 1997; 201: 35-55) BEic^^-0.5 ii L<D100 m M LB^^^M^ 
m&£Tf 100 v M LFy'y^—m&yo&^^X^ Rf^W 25 M L(3-l-e|^Mbfcc- 
DNA^t-R2.5 ju L, KOD plus buffer (l€#it£lt) „ 0.2mM dNTPs, 1.5mM MgCl , 0.75 

2 

units DNA polymerase KOD plus (MPfrWW ) ^MML^tc 0 PCR{2, 17— r/HNf^9 
— GeneAmp PCR system 9700 (Parkin Elmer) £rffll>T, Wr}i<Di^tim<D$j)^\± \ZL$t 
l\ 9^CX3^W\MW^, 94°C 20#\ 46°C 20#\ 68°C 30#^ib&3,aS£llM^ 
/^LT51M^K £ib^94°C 20#\ 58°C 20#\ 72°C 30#>^&5KJ££:11M^ 
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ttb/Co g6^CDi^-fX(^)400bp)Oifi|iSif>i"^QIAqucick Gel Extractio Kit (QIAGE 

^£^7^— LF&3fetf> (Gly4Ser)3- E^JdS#JP$tbfc3K«8(c:fcSo B£ 

ifJtC^«^Sfi I§J«{5L^#^p-r§ a ftnN ^-f^— LFtf) (Gly4Ser)3- 
gS^iJ^Sfi \mW\^UtL^^\Z.^^Mn^^^tz.^(D{^y^-~ VL-3'end)^ 
ffl^LfCo Sfi I mm^&ttMVlMK (Sfi I-VL) iiifrgCDfc^ #0.5 ^ LCDIO^ M V 
L-3' end^94^— fg&WniS&Tfi 10 n M scback^^M^— ^fflV^T, SJ&fft 20 ^ L 
(HfMVL cDNAJfilil^^^l ^ L, KOD plus buffer (MWWW „ 0.2mM dNTPs, 1. 
5mM MgCl , 0.5 units DNA polymerase KOD plus (M^EffiM) ) %MW^fco PCRf*. 

2 

If— wH*vf^9— GeneAmp PCR system 9700 (Parkin Elmer) SrfflVvC\ 94 0 C~e3£)- 
TOU^ 94°C 20# N 46°C 20#\ 68°C 30#^b&£®££llM7/V£LT5lM7 
/V, £ibt-94°C 20#\ 58°C 20£K 72°C 30^j&>b&5KJ&£l1M7/]'£LT30iM7 
^O^HWofc, PCR^ Rfow&l% T13n— ^ ;VmM.%M\C^Uz. 0 @W® 
lM^(^400bp)OJf #g|£rJt&QIAquick Gel Extraction Kit(QIAGEN) ^# 

[0182] WMSfi I-VH^l/Sfi I-VLUff^fSSfi I {Zti^sMyf) KXmttMmmtdM^m 

50°C-e— mffilk&ft^fCo KJ^^^QIAquick PCR 

Purification Kit(QIAGEN)^fflV^-C^#laf!*ffi«(D^•&-T?fttgU, 
Buffer EB 30 u LT;i§£ijLf;: 0 
[0183] 3-4. tHgG4-^r>^^^fi#Mr4lgG^C#:^Jaffl7 7^5K 

^IgGlCOknobs-into-holesS#f (##l^ifc3) 3r#3f^IgG4<£>CH3§|^^CDT5: 
y^Mi^^f^Mb/h 0 ^y a (IgG4y a) J2Y349C, T366Wg^#:-t?fe«9, ^^b(l 
gG4y b) J2E356C. T366S, L368A, Y407V<Dg^ffc-efo5 o ^Blft^ty 
v^jtig£^«^ (-ppcpScp- - > -ppcpPcp-) ^r^AbfCo ^if-^n 
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[oi84] ttfcft+xM(®&±^mHLtt^mi-%)(Dmmmbi,x, ^h^^v^mm 

pcDNA4(Invitrogen)^H^^V^LL^•^^^b^ ^ 4^(7)^'|M^ N irf£fr1bW}$) 
£HJ§£ffl^^/VSfi^!j(lL3ss) (Proc. Natl. Acad. Sci. USA. 1984; 81: 1075) <D~f 
mi^Mm^^^i^^m^ (VH&l ^LVL) £fcHgG4 y a)£M!i$ (IE^IJ#-^ : 9 
) &V k fe1g J Mt& (IB^IJ#-^: 10) ^K^iA/utch(D ( P cDNA4-g4H/£l N, LpcDNA4 
-g4L)^^MbfCo *1\ pcDNA4^(D-^/V^^n-^^^h^#^i-5f|ilJPg^ 

U$1.0kb)^Xho \{$%7^4^)XX&ik\^KM\Z., QIAquick PCR Purification Kit ( 
Q\AGEm^Xm^WtW^UM<<D3jmxmWk^ DNA polymerase KOD (ll^l^f ) 

&m v ^xmHm.mmmm<D^mm.^x72°cio^mRft^, ^m^m^tv 

fc 0 f^^M^^iiffiifK'^QIAquick PCR Purification Kit (QIAGEN) ^"Cgsttfj^* 
mM^mXMMU Not l(^^^W^-)-e?^^Lf' 0 B^Not I-bluntHff)t (^tb^tl 
f^l.6kb&V^L4.0kb)^Eco RV-Not I-C?f?Hr:L-/tpcDNA4^ Ligation High(j|€#i£ 

m)^m^^xmHmmmmm(D^m^m^M^R)t^n^tio t%K^m\^ix>±m 

^DH5 a ^ (Competent high DH5 a (Mftr&W.) ) £:7£®<tetfeUho ^bftfcTVfc? 
v^Iftt^n — >-it9QIAprep Spin Miniprep Kit (QIAGEN) ^V^T^-^r7°^^K 
DNASr^fUL-fco 

[0185] ^5-^(7) Km (Ws:±&mHL^- Tbfa-tz) te^y^y^mi&fommm^?? 

— pIND(Invitrogen)^H^V^bL^-?:^L^tt(DgMI^, f"&:fr^Iib*^EIIJ!ftffl 
^-/HB^IJ (IL3ss) (EMBO. J. 1987; 6: 2939) OTi^^ji^^^^tfW^^^C 
VH&V ^LVL) £tbIgG4 y b^UM (.m^m^ : 1 1) fcV k S^^^fl^iAA/ 
fct><D(pIND-g4H&l>L pIND-g4L)^Bfri/|i<D;^^MlM1^U ^D^^KD 
NA&l|ifitU*: 0 

[0186] 3-5. iLmwm±tfifcmm<<??-nm 



WO 2006/106905 



57 



PCT/JP2006/306803 



3-4^m^tifdThy^-4^V^W^M : ^^y' : 7^} ? (pcDNA4-g4H/£V >LpcDNA 

4- g 4L)^Sfi re^HbU RJfcWiZW Ttfn— X^m^^tb Wb/c 0 htht^ 

TV ^tcMW-^MU^M^ (VH&V ^VL) tfyfefafrltcWi ft (^x)5kb) ^QIAquick Gel E 
xtraction Kit (QIAGEN) ^ffi V \ ?^ttlftPJ!#faitO;W;feTltMU ^0*30 u LX 

B12f£3f5Sfi I-VH/^V^bSfi I-VLifM'^Quick Ligation Kit (New England Biolabs)3r 

m v ^xmHrnmrnmrn^m^m ^Mi&ELfo&ftoti 0 m^m^x^mmDH 

5 a W (Competent high DH5 a (MffiftMM) ) &WK^R$kSJfc. a *fc, 3-4-ef$M£tt 
fcSfi I^^^^^y^M^fW^M^?a^ P 7^K (pIND-g4H^V ^LpIND-g4L) fa 

frllZ.ttfc-tZ>3-3XMWl£frlf'Sfi I^WtlF. X^L#:SB04i3feSfi I-VH^LSfi I-V 

Lmft&. mm<D^mcxfflj&Ayti 0 

[0187] #DNA$r>t<£>^fiIfi^Jf3:> BigDye Terminator Cycle Sequencing Kit (Applied Bio 
systems) ^fflV\ DNAiX — ^mi^iJ- — ABI PRISM 3100 Genetic Analyzer (Applied Bi 
osystems) ^r^#lfe0j!#fEft(D^^^^V>^:^Lfc o ^m^^Vk^tzMm 
S^^r^ffy^hGENETYX-SV/RC Version 6. 1 (Genetyx) KXMtif Vtto 

[0188] f% n $b?n—^fah, QIAprep Spin Miniprep Kit (QIAGEN) V vr#* Zfy^Y 

dna^hiu ioo vL^mMfc^mMistio ^if. ixam^^yummm^^—. 

£iF. IXa^i#:^^L»fi.-<^^-, #lF. Xtfiifclc^Hm^^f— , ^Xtfi 
F. X^ffc^y^L§||£5i-<^— ^rft-€tLpcDNA4-g4 XB12H, pcDNA4-g4 XB1 
2U pIND-g4 SB04H-ebTpIND-g4 SB04L<b£#rtfc o 

[0189] mmmA} ^^m#Mtt^#wfF^ 

4-1. DNA^m^l^M 
^tf^KHL^-^-^Jaffl^y^— (pcDNA4-g4 XB12H-?rb-CpcDNA4-g4 XB12L) 

ia^^^W$IJ«^^Tety7V^— K-f-^7°^^KpcDNA6/TR(lnvitro 
gen) ^gjj^tvSo *fc, ^tfteKHL5>^M^y^— (pIND-g4 SB04H- : eL-Cp 
IND-g4 SB04L) fe&&7frSV^>'Xh%^i?4y^MWfc(^^Tv>'A) 
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bl/^MKK.U±y?— Sra— Ki~5:^^KpVgRXR (Invitrogen) &m&£il&o U 

fCo #BJ§t3i#^Ml0mLCD^>};i. pcDNA4-g4 XB12H, pcDNA4-g4 XB12L, pIND-g4 S 
B04H^rLTpIND-g4 SB04L^r^g-3 n g, pcDNA6/TR^:L-CpVgRXR3r#18 n gffiV^fc 

o 

[0190] 4-2. Wi^oM^fDY^ly^y ^.-pls-als 

tVWMMl&Mffefe 35HEK293H#c (Invitrogen) £10%FCS (MOREGATE) ; Sr'a'tPD 

MEMJ&lffi(Invitrogen)^IK$BU 5 X lO'B/mLCOm^^X^Wm^v'^y^ ( 
B^lOcm, CORNING) (DiS-^V^v-^^lOmL-f-o^-^-CO -C^3.-<— ^— (37 

2 

°C, 5% CO ) ft-e— M^i#^L^c 0 4-l-e|^iiUfcy9^5:KDNA^*^h7^^cn 

2 

^3>^L Lipofectamine 2000 (Invitrogen) 75.8 u L^Opti-MEM ligifc (Invitrogen 
)2708/z L(D^IS^PX.T^?a20^P^#Mb7^t)(Z)^#well<D|BJi^^SAb, 4~5 
B#W, CO -iVdf ^— (37°C^-C5% CO ) ^4^^—hVfc 0 

2 2 

[0191] 4-3. - m&^mgGififofD^mnw 

tifil(Dj;5^^^^^^3^L^lHJ^j§#^^jtffi^^5II^^L, 1 n g/mL 

0^h^^^y>- (^P^M^XH) ^a"tH0mL CHO-S-SFM-II (Invitrogen) i^ift&r 
SAL, CO 4^^—?— (37°C, 5% CO ) ft-Cl Hlg^Lr, #Lftt$BHL^ 

2 2 

^mM^^To/Co ^(D^, itife^3ll£5feU —0.10 mL CHO-S-SFM 
-Iligi&^Tgfe^Lfdi, 5 m M<D/tf^^n^A (Invitrogen) &i$t?10 mL CHO-S-S 
FM-Ittti&^KAU CO 4^3c^.*<— (37°C, 5% CO ) ft-C3 S P^lt#L--C, #L 

2 2 

tc 0 mm±.m %®uvtz.m, (^2ooo g , 5#5a> ^a) l-om^i^u $ 

h\Z.Q.22n m7^- MILLEX (R) -GV(Millipore)^iiLT^0L-^ o i%^y°M^ 

[0192] 4-4. £tfr¥fM 

^Jfe^!j4-3^fBtt(7)^'fe"C#^)ttfcl0mL(7)J#^±M^100 /z L(7)rProtein A Sep 
harose™ Fast Flow (Amersham Biosciences) ^^PL, 4°C^4II#P^_hfeM.^fPL 
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tCo ^(7)Mm^0.22 ix ra©7^- ^7y7°Ultrafree (R) -MC (Millipore) f£#U 0.01% 
Tween (R) 20^-^tfTBS 500 ix VtZrCZW8i2&rfk^ rProtein A Sepharose™WJ!g3rlOO ix 
LCD 0.01% Tween (R) 20§rfrtf 10 mM HC1, pH2.0fcSS^LT2#|BJi&gUfctf>*> N fit 
^MtH^fCa W.ibK^ 5 ix L<ZHM Tris-HCl , pH8.0^Px.T tpfaVtt 
[0193] 4-5. fcblgG iJt©£. 

Goat anti-human IgG (Biosource International) ^coating buffertCCl ix g/mOCfj 
$iL, Nunc-Immuno platetNunc^lS^bU/Co Diluent bufFer(D. B. ) \Z.Xy*ny$c 

^^f^mL-t^k, d. b. %m^xm^K^m^tdm^±M^^^%m\\^ 0 ^t- 

, tnt$m&WM(Dfc#)(DX?>^— K£LT, 2000 ng/mL^ib3fg^lJ-CD. B. fCTl 
lI£|^#$^c£hIgG4(thM^TF^#\ WO 99/51743#M)^l^#^»bfc 0 
3[nI^5fc;^-U^l(D^) N Goat anti-human IgG, alkaline phosphatase (Biosource Internatio 
nal) &%iffc£ltfc 0 5\n\ll9c^\^tc(Dh , Sigma 104 (R) phosphatase substrate (Sigma-Ald 
rich) Mff^L-Clil'fe^it, Model 3550(Bio-Rad Laboratories) t^J: 

^ ^^iS^eSSnm^b^OSnmtDK^S^SU^bfCo Microplate Manager IH(Bio-R 
ad Laboretories)y^h'>3iT^fflt^-C, ^V^— K<^S$t^£>i#^_bif ^OtMg 

G^s^mmLfc 0 

[0194] [H»!|5] iM^HT^i^f 

jfe^Ajfe^(D^H^^^m#Mtt^:#:^^lE-rS^^j!^d^^-t-§fc^ Fact 

or vm^jfyjtSrJBi ^dfcm^ftVv^zfy^z/mm (aptt) ^*rr3H?l£i 

foOBW^&tktilsfCo WL*?£^&<DtfiW.mW. 50,u U Factor VlllX^JfoJt (Biomeri 
eux)50 ju U&tMPTTf^ (Dade Behring)50 ix L(DU^W. : &3 r ? 0 CX3ftmMUlsfc. 0 
MmRfote20 mM(DCaCl (Dade Behring)50ju L&mM^&fcM7LZ>~tK£*)?M& 

2 

£-frfc 0 CR-A(Amelung)^^^^Lf C KC10A(Amelung) KX^m^^XCO^m 
[0195] Factor VIII^C^lflLlf (D^^B#Fb1^0%, lE^ik#<D^^B#r^l00%£Lfc£^fE 
t£#L#:<DFactor VIII«l?£t£(%)^trJUio 

[0196] mMM6^ r.mwm&tfifc<D\iWk 
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lhW.^M^ffl<&M^^^Mhmfr<>frffiFactorlXaffii$. XB123oJ;U^FactorX 

6-1. nhm^comm^^km 

~~ $£<&l?Sc?;t'b''CV N *<5 Kabat Database (ftp://ftp. ebi. ac. uk/pub/databases/kabat/) 
*3j:I^IMGT Database (http://imgt. cines. fr/) £9th^#:T^/^Ifi^J^- 

#|fgUfcDatabaseMV^^^XB12-H#|f^i3Mi$, -^XXB12-L§| R]"^ 

-^^SB04-H^ nJ^ISJ^, ^^SBOA-Lm. ^S^U^^ifX^^J— %k 

(1) XB12-H^bT^M^:KABATID-020619 (Kabat Database) 
(Mariette^), Arthritis Rheum. 1993;36:1315-1324) 

(2) XB12-Li=C bT^^$:EMBL Accession No. X61642(IMGT Database) 
(Markb, J Mol Biol. 1991 ; 222 : 581-597. ) 

(3) SB04-H^rJ^^^:KABATID-025255 (Kabat Database) 
(Demaison^ Immunogetetics 1995;42:342-352) 

(4) SB04-Lit "l^W^. : EMBL Accession No. AB0641 1 1(IMGT Database) 
(Unpublished data) 

{\)^)<D\ihuw-(DFR\z.^^^^(Dm^mKw^^mm^r. cdr) 

[0197] 3;fc, NCBIi<9^|^^^$tt-CV^^elIltt^^Web site (http://www. ncbi. nlm. 

nih. gov/BLAST/)^ffibT, (l)<4)(Dthfom^m^(DM^^hfofc(Dftm^ 

o 

(1) XB12-H§|Rr^<Bff$:GenBank Accession No. AF062120 

(2) XB12-L^BT^^^:GenBank Accession No. M74019 

(3) SB04-H§! BT^'g^ : GenBank Accession No. BC019337 

(4) SB04-U|C : GenBank Accession No. AY204756 

[0198] 6-2. w^w-m^m^^-^mm 
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[0199] 2.5 ^ Mi^Mb/c^j^^-y=?DNA^#l /z LT^^U, lx TaKaRa Ex Taq Buffer, 0 
.4mM dNTPs, 0.5units TaKaRa Ex TaqC^TSM^^Jnx., H^^48 u 

5ft1%ULf'm^ 94°C 2#\ 55°C 2#\ 72°C 2#/^£>&5SJ& ; tr2 

#PU 94°C 30#\ 55<C 30#\ 72°C 1^^3KJ£^351M^HtV\ 72°C 

*i#:RT^^it^^±i*>SLfc 0 PCRfL SJ^T^*^1% Ttfn— Xy/V 
^M^ctb^WUfCo g W<Z)^X(JKl400bp)<Diitg»f>tSrQIAquick Gel Extraction 
Kit(QIAGEN) SrJHVvt, i&ttffcW^fBife^^ilftSgU iM*30 /x n?jgWUfc 
o ^Ht^pGEM-T Easy Vector Systems (Promega)£rfflV^-C, ^#IA^#fBtt^ 
*fe^n--^*frofc, &DNAWr)t<Dl&&Gffl\^ BigDye Terminator Cycle 
Sequencing Kit (Applied Biosystems)£rJHV\ DNA^— ABI PRISM 3700 
DNA Sequencer (Applied Biosystems) KX, ^#tfeK#IE^O^fe^t^V^^Ufc 

o 

[0200] ieli ^fcMb^fr Br^«at^^E^J^*S^^dSfllrl8$^fc^9^K^Ecora*5 

X (fa400bp) ©DNABr/f SrQIAquick Gel Extraction Kit (QIAGEN) -SrJHVvC ^# 

fc^h7i^-T^y>^^M^^.X7^K(pcDNA4-g4H, pcDNA4-g4L) $o£X$^? 
^y^Mf*$I^M^?a^^5K(pIND-g4H, pIND-g4L) SrEcoRI^oiT/Sfil-C^^b 
Lfc^lcl, foW-fe^W$c&1^'&WxV\ (*U5kb) ^QIAquick Gel Extraction Kit(QIAGE 
N)^rfflV>-C, m#m0J»fBft»^&-eltMU M7k30Ml-e^mbfc o EcoRI&i 
^SmT^>fbLfctMbXB12^#:afe^»f^(H^W^^fc«L^^|S^)iEc 
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oRmXXfSm^m^tlThy^^V^W^M^^y^^ (pcDNA4-g4FU pcDNA 
4-g4L) ^Rapid DNA Ligation Kit (Roche Diagnostics)^ V^T$M\ltft^#fBttCD;^ 

mH§ic^iii«£fc«L^ 

i^W^^i^^yv^V (pIND-g4H, pIND-g4L) 3fRapid DNA Ligation Kit (Roche D 
iagnostics)MV ^xmttmWmtZM<D^fexmffiRfo$:ft ofco &BLfom<D— 

^wo^i^DHSal* (m#*^M)^»mL-fc 0 

[0201] £fc, ^m#Mtt^#:^1*^v^M^•»l:Mk^L^*^L-C^^a$«fcfe^^:, ^T© 

S(Niwa et al. 1991 Gene, 108: 193-199. ) KW^^^ttW-fe'BW&tP'W A£tWc 
^°^5K(pCAG-g4H, pCAG-g k ) ^rXholSo iI^Sffl-e?i^U, _LfE<D^S#Mtt 
^f$|il^^-£XhoI:fcJ;U?Sm 

H^^«^fcttLm^^fI^)*fc«tMbSB04^f«eTir>T-(HmBl^fl^ 
^fc^L^ Br^fM^)^Abfc^?ay^5K^f^MLfc 0 DNA3Slo H J^S Rapid D 
NA Ligation Kit (Roche Diagnostics)^ V \ ±MMDH5 a W (MW$M)&J&'Mfe; 

[0202] 6-3. tM^-M^Mtt^l^l^M 

4^g<^tMb^S#Mtt^f*li§f^^— £pcDNA6/TR, pVgRXR^fflV^T, H 
»!J4 - 2 , 4 - 3t^i-^fe^HEK293H^iftfe^-?* A& «t ^^M^^fofCo 
££>^ H»!j4-5, 4-6t^i"^^#:WM^iU $ fe ! Lf«S»^*^llifeb 

[0203] 6-4. fcMbtnlftWlHSJ 

— m#Mtt^t#:-e^v w^w-^zm^^tLtb \^ -mums - 

M4- 2^i~;^£THEK293H^itfc^>¥A^ff ofc Q »^^-^A#^10mL(DC 
HO-S-SFM-IIif lfi(lnvitrogen)^r^P*5 it)?|^5feL--Cgfe#Ufc^ £fb^l0mL(Z)C 
HO-S-SFM-II^r^PL. CO 4^^— (37°C. 5% CO ) 1*3^3 0 ^ig^LT, 

2 2 
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[0204] 6-5. KMkr.mw&&ffifc<Dmmm&£xJtt{£mm<D&M 

&MVfc.o QuikChange Site-Directed Mutagenesis Kit (Stratagene)£r 

m^x, m^tmmmm l (D^mxw\Mw^m.mm^m^mxvtz. 0 ?mm\<D 
r^ym^m^xxiskmmmmmwm^B'oMir^txxBWSBOitm^^^ 

^^5tMb— M#Mtttn:^(tHt:XB12tii:flc(VH:hXB12^-A, VL:hXBVL)/ fcMbS 
B04^t#:(VH:hSB04e ) VL:hSBVL-F3fl&fljt#Ufco %rtfiW- ^^iiME^J^T^HB 

[0205] (l)tMbXB12^t#:VH(hXB12f-A) @B^J#-^ : 1 (^SIS^J) , BS^!I#-^: 2 (T^/& 
E#l) 

(2) tMbXB12^t#:VL (hXBVL) IB^J#^§- : 3 (*tt@B^IJ) , gB?IJ#^§- : 4 (T57^@B 

(3) t MbSB04#C{*VH (hSB04e) @B?iJ#-^ : 5 C^SB^J) % : 6 (T^/^SB 

m) 

(4) t MfcSB04tnL#VL (hSBVL-F3f) E^!|## : 7 (i&^gB^J) , E#|#-£ : 8 (T57^ 
IB^IJ) 

[0206] mMm7^wm>yf<D*:7*Tsy 

T (Chemical Computing Group Inc. )$rfflVvt\ 7fr^u^~^^V>-?lZ£<0tn.ifcFv 
1(A)) o H45^L44(^T^y^fi- : ett-^fLa^>^(Leu)i:y 0 n'J^(Pro)-efef9 N M 

b)) 0 ^6>cD2@j5ff»T^y^M^, fc^^rlf♦:^^:*5v^rfi^<ft#$^^•cv^sr.^:^# 
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#§*VCV ^ (Vargas-Madrazo E et al. J. Mol. Recognit. 2003, 16: 1 13-120) 0 H3 
9, L38, H45, L44^«if (Dift^CD^-^^—y^iC-oV ^Tf± „ Kabat£><£>^Cjtk(Kabat E 
A et al. 1991. Sequences of Proteins of Immunological Interest. NIH) 

[0207] mm®m~) 1439, L38<D7^/^g$c^u-- \ihi\^w-<Di^Mitm 

8-1. H39*3 it^L38^35c^bfcfeif«^^^— <DMm 

tMbXB12(DH^i:tHbSB04(DL^^^PJ.*i-5 i5 fc, ^OtSW^ftl JIJ^ 
-3V^Tth^XB12 H#|<DH39<D^VW?^£fcMbSB04 L§K<DL38<7)^7^^£g^ 

, mr^7m(H39, L38)^ffl^iCE(Om^^oy^>'(Lys)^fc«T/^— >-(Arg), 
ftiJ^[^^m#^o^V^5^(Glu)^fc^T^-?^drV^(Asp)^@mUfc 0 fch 

QuikChange Site-Directed Mutagenesis Kit (Stratagene)£r 

[0208] 8-2. ^$lJ^!¥#fflfei:#:(DM^i^^lJ^l!?# 

H^iL^(D^^f|jiJ^l^oV>TM[ttii-S/cfe^, f^MbfctMbXB12 Hg|(H39d« 
), fcMbSB04 L^(L38Bic^), ffi^MtMbXB12 hm^MM^^W-^^^^— & 
ffll^T, ^Jfe^4-2^^i-^fe-eHEK293H^itf5^-2*AU i#^_bi#4nd?i#: 

[0209] WMifhW^200ng^>-^/V^iy^T~ (TEFCO) cp-CMTuMSU 14% SDS PAGE 

mini^(TEFCO)^^Aur, ^^MWi^n^ti, mMW.W4k, im>*$j— 

tf7%Wt^WWK30ftmm^Xmfe%±M%:ft V\ SYPRO (R) Ruby protein gel stain?$( 
BIO-RAD) ^— g^ff LT^-fe^To/c 0 #Cfcl % 10%^^/— 7^-3-^7%^^^^^ 
lH#Fs1?5:U"C|^feMgi^^TV\ ^3fe^tliiS®FluorImagerSI(Amersham Biosciences) 
£/Elv-C, ^t—^ysfm^m^t'o #btLfcIItffe£ffllv-c, i mag e 

Quant ver4. 2 (Amersham Biosciences) KXmM^XXfhM^O^tD^^t^^W 
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[0210] m%&m2KiFUt> wmut&ffi&ffl&sm&m^x, a w^sxb^-uk© 

i=b^(%)^rxB12-L^/ / L^^S(XB12-L^ + SB04-U£)x lOOj-C^ttiUfco 
>fbXB12 H§!C(H39):fc3j;TJ ? fcMbSB04 L^(L38)<DT57^^#^McD^/^5>'(Gln) 

[0211] 8-3. i@Miffl©ri#Mtt^<Z)Ili:IB^ttl?i 

ilSttl^o^tflitSfcfel^ ff3RUfcfcMbXB12 H^(H393fe^)*3j;t5l:h 
{bSB04 UK(L38Qfc^) ^S#Mtt^#^^^-£gf £M<OtMkXB12 L^*5i 
T^tHbSB04 H#|~M#Mt£^frlil?l.-^^^ pcDNA6/TR, pVgRXR-grffll^-C, 

[0212] 8-4. IS#fiH4ffMBfffi^«)fl58 

FactorIXa^j;t^Tacto^X^(D|^^^^'tt^Ol^Tfl z tfi-S7tit)^^I. fcMbXB12 H§|( 
H39QSc^)^oiW^MtHbXB12 Lg|#L#:^?g/<^-. *fci»£S!fcWfcSB04 
H^43«fcU«tMbSB04 L^(L38$^)£lf£3§§i«<^— £fflV>T, Hlfe0!l4-2(^ 
i-^fe-CHEK293H— »fc T fAt, i£#_L}f * \Z.&ift&frW£ J &1t 0 MM 
^14-5. 4-6t^^&T?^f*»M^i^MS»^M^IIifeLfc 0 
[0213] FactorlXa^oil^FactorX^^fi-^^^^ttOfF'fffi^, HJfe0!ll-2 N 2-2^1" 

[0214] J^_h(D^^^, XB12 H^<DH39*3«fO ? SB04 L§!|<7)L38£&^i~3~H£j;i9£tK 
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[0215] mwm Lu<DT*;m&&m^t'W\:tfLW:<D{ / Emtwm 
9-i. Lufrtftrnvtzm^m^?— <vmm 

oy >?>'(Lys)*fc{iT^^->'(Arg) N MM S-Jl ^#o^^>«(Glu)^c 
teT^^=¥V^(Asp)^g^Lfc 0 thfbfel^itfS^-^gifef*, QuikChange Site-Di 
rected Mutagenesis Kit (Stratagene)^rfflV >t, ^#^K^IE^O^ife"C^^§r^ 

[0216] 9-2. ^^J«MffltrLfr©PS4^^J«IfMlli 

H^^L^»^^$IJ^I{ioV>-CMi-§f'fe^, fEg£UfcfcMfcSB04 L§|(L44B^) 
, S^MtMbXB12 ffl^MtMbXB12 Lg£<D3«tg<D#Lft3B^^^— Srffl 

V^T, Hifef?!j4-2t^-r^i-eHEK293H— »f^^Ab, *&#_L}f ^ i-felf*^ 

[0217] ffiM^L^OOng^^Vw^iy^r^-CTEFCO) cp-CMTtMSU 14% SDS-PAGE 
minP7vKTEFCO) ^AbT, ^C^ktlj^To/Co S^£kib#, 10%^^/— 
tp7%gTO§?fe30£f^SLT@)£^S^TV\ SYPRO (R) Ruby protein gel stain?g( 
BIO-RAD) \C— LT^-fe^T ofc 0 #Cfc, 10%^/— /V£^fr7%§1^?§$e^ 
10#F^?lbT|^fe^];S^TV\ ^3te^ttJ^gFluorImagerSI(Amersham Biosciences) 
£rfflV^ I«fi?#fU ^-^^Wt^r^#bfc 0 ^^fcMH^ffll^T, Image 
Quant ver4. 2 (Amersham Biosciences)^ XJOH^H i T^L^tD/^^K^^^^S^W 
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[0218] tiggz&mei&uto nmut&yt&gmmu&ft^x, n w&&5xbi2-ub<& 

Jt^(%)S , rxB12-U^ < /L^ij®iS(XB12-L^ + SB04-L|g)x 100j-C#tBLfc o th 
>f fcSB04 LML44)CDT*Sm& m-£M<D7°v ]} ^(Pro)-?fc5i&^ J*47%"C*>S<D 
^•L-C. L44^gmbfc^^tC«tMbXB12 Lgt<D.tt W_h#U 86-90%^ 1. 8-1. 9f& 

[0219] 9-3. ®[3^tt!¥#ffiO-S#Mttfei#:^MM«[Sl^ttf¥'fffi 

t£#L#3i^^*— tl?£MOfcMfcXB12 H§t tMkXB12 UK*5J:tJ«fcMbSB04 
Hiri#MttJt#?8S^-, pcDNA6/TR, pVgRXR^rffiV v"C\ H»!l4-2. 
4-3^^i-^-eHEK293H^3t^^A*3i^m^^^ ; fTofCo SfcfcU MM 

[0220] ®@^<DMfiHJg0a5(^'t-^iSfe-CllJgLfCo ^m^H7^^LfCo ^ftj 

[0221] 9-4. MffittM»ll 

FactorX^cD;j&^^t£^oV^!?ffii-3fc&^ »£2g[fcMbSB04 H^*3j;U?th 
>ffcSB04 L^(L448fc^)inf*35S/<^— ^fflV^T, - 2 ^i~#ifc-CHEK2 

93H— itlS^AU ^J:»^ftfl*5Mfc£*fco &£>fcU *»!)4-6^i- 

[0222] FactorX^*f-r5^^tt<DfF««, #*|±»&^TlSJfe^2-2^t-;£Ss 
[0223] J^_b(D^^/5^, SB04 Ug(DL44^l ^@B^T5/^&^i-5r£&£j;«9£ljE 
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[0224] [Hi£{#J10]H39, L38<DT5/^*5 £XnA4<DT$;Wt&&&\Jtthfctt&(Di¥Mk 



10-1. H39, L38<Z>T57^L44&$:^Lfc^#:3}l^<^— <D 

^J^(^S<5V^TtMbXB12 H^<OH39^tMbSB04 L^(DL38^5j:U ; L44^lJ^^S 

(DL38(DMT5yp^^^^l8^^V>r*^^^^^^f c ^/^5^(Glu)lclg^ 
U J.OtMbSB04 L^(DL44(C#^i-§7°ny^^'fMlJ^{ilE<7)m ; ft^oy vMLys 



>-^(Asp)(; 



bfc 0 tM^Mfe^-©g^fj:, QuikChange Site-Directed Muta 



genesis Kit (Stratagene)£fflV^-c\ ^ttfj^#fE4fc<D;^£^M£j||ALfc 0 



[0225] 10-2. ^^-$iJ#fFjffiffl^i#:(DMMi:^-^$iJ^M 

^xbi2 nm. s^stMbxBi2 Lm<v3wm<D j ijLW-^^?¥—&m^^x^ mmm 

4-2i^i-^feTHEK293H^3tfs^#Ab, .t^itt^ Jd^{*£#S£-frfc 0 $ 



[0226] ^WliW-200ng^^;V/^y7r-~ (TEFCO) ^XMyv^Ml^, 14% SDS-PAGE 



mintfr/k (TEFCO) [CftALT, m^^ib^f ofc Q S^cife^, 10%^y— 



tp7%g^^^-ft(^30^FH^lbT@^^ta^TV\ SYPRO (R) Ruby protein gel stain$?( 



BIO-RAD) (C— S^lLT^-fe^fTo^o 10%^/— 
10fPBlMLTJl&^M^TV\ ^;3fe^t±iigMFluorImagerSI(Amersham Biosciences) 
£fflV^, M&fllflrU 4*—Vl/7mmMWUz. 0 #b^cH|gl£J^T. Image 
Quant ver4.2 (Amersham Biosciences)^ J^Hil^ J; t^L^CD^^^KO^^^S^ 

[0227] ^^09^Lfc o W^t^^M&M&m:m^X , @ ^&3XB12-L§t<D 
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tb^(%)^rxB12-L^/L^^IS(XB12-L^ + SB04-Li0x 100j-e#t±jLfc o 
{bXB12 H#|(H39)jo£miMbSB04 L^(L38)<DMT57^^^>v^^^(Glu)^g^ 

ttl,X, fcMbXB12 H^(H39)*Dj:tJ ? tMbSB04 Lil(L38)<DMT^/^<D^Vv^$^ 
(Glu)^(7)^^^nx.-C, L44£Mi&Ufc^-oi-tetMbXB12 L^(D|:b^^94-96%^ 
-e±#bfc 0 ^<Z)tb^OrRl_hf^:. ^ife^"!j9^*DV^-CL44§r^4l-e^^Lfc86-90%J:«9 

[0228] 10-3. SH^ttfPffiffl^-m^Mte^^MM^^H^ttM 

i@ffitti:o^tf?it5fcfcl:, ^Lfc^M<Z)tM^XBl2 Hit tH^XBl 
2 L^*5it^tMbSB04 nm.^Mm^\^fiW-^^^^—tm^M(D}iYitXBi2 H 

§1, tM^XB12 L^*3j;tJ«tHbSB04 Hil^M#Mtt^#:|£51/<^— ^ pcDNA6/ 
TR, pVgRXR^fflV^T, HW!j4-2, 4-3i^i-^fe^HEK293H^jt'fST^A 

[0229] MH^'^Mfi^Jg^St^-r^-fe-e^MLfCo *tm^Ell0^^Lfc o 

[0230] io-4. m^m^mm^^mm 

FactorX^cD^^gt^oV^f^i-STitf)^ If ^^tMbSB04 H^*5j;t^^C 
^MtMbSB04 Lmm^^^^—^m^X^ M W(I4 - 2 ^i"^^-eHEK293 

[0231] FactorX^^-r§^^tt(DMtt, i#a_b?f ^ffiV >"C^ife^(j2- 2^^i"^fe 
tiiLfc, ^^Hlli-^b^ 0 L38i:L44(7)MT^y^^g^L-C^^^tt^^ 

[0232] J^JkDMHI/O^ XB12 H^(DH39*5J;IFSB04 L§|<£>L38, L±A<DT^/%k%;?kMir 
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[0233] tMMffll U hVB22B u2-wz4 sc(Fv)2tf>1*atMtt#W#^ *fit#J:^ 
11-1. tMt^thMpl#L#:hVB22B u2-wz4 sc(Fv)2<£>ff3ft[ 

fcMb^Mpl£i#:~e&<5hVB22B u2-wz4 sc(Fv)2 (WTu2-wz4) <Df^$^"$xteWO20 
05/56604i^$*VCV >5 0 B^itlS^f*. y^#— @E^iJ(GlyGlyGlyGlySer)x3^— K 

•tz>m.mmM&m v ^ vh - y — ib^j - vl - y — se^j - vh - y ^ — is 

^J-VL-e^j^^tL^SIE^IJdE^J^-^: 12; WO2005/56604(D|E^J#-^:286# 

pCXND3{^ti— ^l/lf]^Xm^i^<??— ^ttl^U CHO-DG44^BJ§a 

20 ii g) ^PBSS^§^LfcCHO-DG44/» (1 X 10 7 ?»/mL) <Z)0.75 ml^M^U^ 
(D^7K±-ei0^-^Mb^ ^^MO^Lfc^Gene Pulser Xcell (BioRad) £rj^ 
T1.5 kV, 25 ix FD<D?&mz.X/</^&-$-X.fc 0 ^.^TlO^W^MfflligcDfL ^ 
U^hd/KW— i/3V^3S£tV7clfflJ!&^ 500 g/mL Geneticin (Invitrogen) ^tfCH 

0- S-SFMIIigife (Invitrogen) icMz.XmW.L. u2-wz4li£CHO|HJ§&$c£#3£Lfc 0 
[0234] tMb^tffc hVB22B u2-wz4 sc(Fv)2{iFlag^^^'f\f-tlPbTV ^ tfab, it#-t?t 

/5^0#^«,mfi«^t 0 h— 7°^§MG10(thMplT^y^SB^lJ(OGln213^^Ala 
231)iGSTg[l!^&ff^lJfflb-Ctfofe 0 MG10tGSTg4^®&a(D|tMtt N Glutat 
hione Sepharose 4B (Amersham BiosciencesiihM) ^rffi^T, J}*— 

1- ^otttlLfc 0 »Mb/hMG10^GSTSIi^® (D7°nh=3— 
/HC^oT. HiTrap NHS-activated HP (Amersham BiosciencesttJSO l^gl^bL, 
T^^^^^7^A^#Mb7c 0 fcMb#Lf*hVB22B u2-wz4 sc(Fv)23gglCHO|fflJ!ftCD 
l^iitf^MGlO-GSTg^S&iCia^^A^U tMb^t#:hVB22B u2-wz4 
sc(Fv)2^^*$-fr, 100 mM Glycine-HCl(pH 3.5),0.01 % TweenSOTiStii^fCo 
tHWsftl'ZWihlZ.l M Tris-HCl(pH 7.4)-C c Pfn£r : fTV\ HiLoad 16/60 Superdex200pg 
(Amersham Biosciencesf±$D ^rffil^T^VV^ii^n-^h^^-i"— ^r ; fTV^, 
^mUlsfco ?/V?M?V~?YJf77j— (D%mimte. 20 mM?^m^mm(pH 7.5) 
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, 300 mM NaCl, 0.01 % Tween 80£M£fflL;fco 
[0235] 11-2. hVB22B u2-wz4 sc(Fv)2<DMitMi±fc<DftM. 

hVB22B u2-wz4 sc(Fv)2{3:VH -linker- VL -linker- VH -linker- VL <DMM&^fir 

12 3 4 

5sc(FV)2-Cfc5£to6»£>. VB22B sc(FV)2fcl3)«l(c:fflf5ti*Fv(VH,VLM"e^#^nl§^ 
Lf-^^m^Mri-J: 1 ^ VH £VL , VH tVL fi^n^tlFvZBffcrZbivale 

12 3 4 

nt scFvM£, VH tVL , VH tVL & : tfrl : €tlFv%:]&f$irZ> single chain diabodyM<£> 

14 2 3 

2ffi^(D#3tM'l4#:^# ; fci-S k3%X.htl%> ( El 1 2) 0 
[0236] hVB22B u2-wz4 sc(Fv)2(Dl#itM'l4^»^ii^^f^Lf'^^:, 

b^yy^f— BioAssist S(TOSOH)^fflV^ TIB»^it^#^J: { 9hVB22B u2-wz4 s 

[0237] #tW@A : 20 mM sodium phosphate, pH 7.5 

f&ft+lB : 20 mM sodium phosphate, 500 mM NaCl, pH 7.5 

'MM : 0.8 ml/min 

: B 0% -» B 35%(30 min) 
[0238] _L!E^#fcJ:t), hVB22B u2-wz4 sc(Fv)2fi2oCDfc°— ^fc^SIUfco 013^^t" 

i5^t2^h^^#^tt, ^#B#^<^MV^°— ^^-tn^^ peakl, peak2i 

peakl^.tJ ? peak2^Pb'C, Q-TOFMJCS^flrtKQ Tof Ultima, Micro Mass)3rffl 

\^X^m(Dm^n^t'o Q-TOFl£infusionl£Tifc|Sf^^&^LAU #tbttfc# 
tifi^yf^X^PhM+te. #My^h(MassLynx)^ffi V ^/c■7 ^ =^>'^y^.— >-3>-^Tofc 

peakKD5>^m^bT53768 Da, peak2CD5H^m£L53769 Da£r#fc 0 ^<£>C<i: 
£ »h „ peak 1 £peak2 ^ — T *Sr^Tt"5^.t ##a>o t'o 
[0239] peakl^O ? peak2i^|HL-C. ^/^K^tV^^TofCo J§7n^tt, carboxymethyl 
fl^, hy^V^fflV^-C^^KWJt^^b, m&W^yjf^yj— (YMC-Pack 
-ODS) (-i^^^-K^^^fco peakl^peak2(D^^K^^^^l:b^Ufc^5 
, [2|14^^i-j;5^peakli:peak2CD^yt 0 >'^O^N^— ^^|^|— Xh-ofc^t^h, T 

[0240] hVB22B u2-wz4 sc(Fv)2»^0#^P^^<, peakl^peak2«TOF-MASSa!j^^i§ 
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ft^Affim—~ehZ>^b, peakl £peak2te^fcV^<D/^— ~e&%^bfrib 
^ peakl ipeak2fiEV^;iJ^^§A#^ isomer 

[0241] hVB22B u2-wz4 sc(Fv)2J3lVH -linker-VL -linker- VH -linker-VL <DW3\^^t 

12 3 4 

5H^)©*&^n*;bi2:&C};*9, VH £VL , VH tVL ^tl^tlFv^M^i-^bivalent sc 

12 3 4 

FvMt, VH iVL „ VH kVL ^^tV^tvFv^Jf^i-^single chain diabodyM©2flt 

14 2 3 

S©1MMttf£#M^tU peaklipeak2^^rtb-? f tLbivalent scFvM ^single chain di 

[0242] 2«®(D«3tM'tt#:^^l^-r^^*f&i:L-C, -f^TT—V mfeftMm% ^UlVfc 
o sc(Fv)2(Dy>'^-$|5^{*, JtRWS * fefllagSr^toTV^fcft^n^r— t?l-*f 

^fF-epeakl&t>peak2^t^hVB22B u2-wz4 sc(Fv)2 (peakl : peak2 ~ 1 : 4dtfcfo 

[0243] 20 mM sodium citrate, 150 mM NaCl, pH 7.5 

hVB22B u2-wz4 sc(Fv)2 peakl or peak2 : 0.15 mg/mL 
Subtilisin A : 10 n g/mL 
37°C, 30 min 

[0244] Phastgel Homogeneous 12.5 %£rfflVvt\ M7nSDS-PAGE^fTo/c 0 -^CD 

015t^i-i:3o«9, hVB22B u2-wz4 sc(Fv)2 bulk, peakl, peak2V>TixtN^I 
(ZV^r-V^— i/^T^UfCo hVB22B u2-wz4 sc(Fv)2<O3©0f(Dy>'^;— SB#<£>i50$r 

&^kX\ hVB22B u2-wz4 sc(Fv)2<DUV^7— ffB#£*B#W.B.o|£gWfc4W!?-C#3 

[0245] bivalent scFvM^single chain diabodySiOfllig^SSV^T^ So©^*)©^^- 

®0f©^a»f ^fcofc#^, EH6^i-j;5^> VHbvL<Dm<D 

#*^T^)^^^^J;!9 single chain diabodyM©«5t^*5V^T{i, 3o(D5*>©if©U 
^^SfcoTfe^^t^^^S^^^dS^fj^v^dS, bivalent scFv 
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fft-fZo ±mRfo4ki l ¥K£Wifr&)KT^*-- SrSOBrUt, hVB22B u2-wz4 

sc(Fv)2 bulk, peakl, peak2^TSK SuperSW2000(TOSOH)£ffll^T^fl'£i©:?i3^h 

[0246] : DPBSH pH7.4 

flfciilS : 0.2ml/min 

[0247] ^<Df^^ mi7K^1r£?^ peak2t^&V^te{£5H L :I:£>t 0 — ^^<flKR$tt 

$tl/fc 0 peakl£peak2<D^^8j-"C&5hVB22B u2-wz4 sc(Fv)2 bulk}*, peakl<D#^ 
Jt^t@^«M<D4S;^M0fc 0 — ^#%gg£tb/-c 0 iot, peakl^biva 
lent scFv3!-?&tK peak2^single chain diabodyM^&S^^t^Co 
[0248] [^Jfe^!jl2]VH/VL#®afe^Msc(Fv)2(Df^M, m&M&fcft$r&&Xfm%. 
12-1. VH/VL#ffi$C^Msc(Fv)2<^S 
VH/VI^ffi^^tC«t5#^J«I^^^b^f^fc5sc(Fv)2jCjS:fflb^ sc(Fv)2 

ffi&£Msc(Fv)2«tfERUho 
[0249] u2-wz4(OVH/VL#lii^^i-?.T57^-e$)?)VH(D39^(Ba^(J##: 13^fri^<D 

T5/^ia^lJ ^*3{t539^ ; WO2005/56604(DMB^lJ#-^- : 289&M) <DGlntVL<D38 

{4(ia^lJ#^-: 14^fB^CDT5:/^ia^lJ^^{j'^43fi; WO2005/56604CDia^lJ#^- 

:289#R^)<DGln^T<^i5^b*C^b^ 0 ttCfei^ VHl(D39$:<DGln(3tfc^=* 

K^CAG) ^Glu (jfrfS^K^GAG) VL2<D38{£©Gln (ifrfS^ K^CAG) £rGlu ( 

jgtfg T-^K^GAG) VH3<Z)39{i(DGln (jftfc T=*K^CAG) trLys (itfc 7^K>AA 

G) VL4CD38'fi(DGln(jt'f5^3K>CAG)^Lys(jt'f5T-= 1 K>AAG) (CQfe^Ufeit 

fc^-hVB22B u2-wz4(vl) sc(Fv)2(£*TvU ^^ia^J^IB^J#-^: 15fC % ^±&^@B 

lCD39f£©Gln (ifrfc^K^CAG) SrGlu (ififST-^KVGAG) VL2<Z>38{3L<DGln( 
jtf5^-=3K^CAG)^Lys(at^^-^K^AAG) iC N VH3<7)39{*CDGln (JUS^K^CA 
G) ^Lys (JUS^KVAAG) VL4<Z)38^<DGln(ifrfs^K^CAG) ^Glu (jftfc^ 
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^FVGAG) tC3Sc^Lfcjt'g^-hVB22B u2-wz4(v3) sc(Fv)2 (l^Tv3, M&^l&M 
)Srf^ML./c 0 itf5^6D^^}*QuikChange Site-Directed Mutagenesis Kit(STRATA 

m^t-<?¥—&mm^. cHo-DG44«^it^2*Ai-5^-e\ ^m^mms^w 
[0250] ^mw-yi, v3itmmmiu^i-^x\ MGio-GSTiii^aMia^^^A^ 

BiC^Hi)(Du2-wz4(D59 %bkWt\^X, vl^89 v3^77 %b±^X\/^Z.btfWhfa 

[0251] 12-2. VH/VL#ffi^Msc(Fv)2CO«}tM'l*^^W*5J;U ? ^l^ 

#btL/cVH/VL#iii^^^fcSvl, v3^J;t>^^^fc§u2-wz4(D«^M 

[0252] m^^^v^hfyy^—feziTtDbmrnmisfco 

#7-A:TSK-gel Bioassist S, 4.6 mm $ X50 mm (TOSOH^fcM) 
i®li:0.8 mL/min 
^ffifcft:220 nm 

Eluent A: 20 mmol/L Phosphate buffer (pH 7.0) 

Eluent B:20 mmol/L Phosphate buffer / 500 mmol/L NaCl(pH 7.0) 

Time (min) B% 



WO 2006/106905 



75 



PCT/JP2006/306803 



0 


0 




n 


25 


30 


25.1 


100 


35 


100 


35.1 


0 



[0253] ^MM.M^foWjfc&T<Db&QMMLjto PhastGel Dry IEF^r/KAmersham Biosci 

o (w/v)£-a-tp0.02 % CBB^fflv\ ife-fe^f v\ io % B^^S^tf30 % ^^y— yve 

4 

^.-febfCo ^fe'fe'Cf'i, Silver stain kit, Protein (Amersham Biosciences^®) £rfflV^ 

[0254] <^>VJ^P^> 

Pharmalyte 8.5-10 80 \i L 

Biolyte 7-9 10 ju L 

Biolyte 3-9 10 ju L 

20 % Glycerol 2.0 mL 

[0255] < mMMWl^sf^J* > 

SAMPLE APPLICATION DOWN AT step2 0 Vh 

SAMPLE APPLICATION UP AT step3 0 Vh 

Step 1 2000 V 2.5 mA 3.5 W 15°C 75 Vh 

Step 2 200 V 2.5 mA 3.5 W 15°C 15 Vh 

Step 3 2000 V 2.5 mA 3.5 W 15^ 410 Vh 

[0256] ^dtt- ^mfeftMmzxzm&mfefe^T^ftxmifcistio subtmsin a& 

ffiV^T, iUT<7)##-eu2-wz4*tMpeakl^u2-wz4^^peak2. RXf^ ?kMW-vlk$t 
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20mM sodium citrate, 150 mM NaCl, pH 7.5 
hVB22B u2-wz4 sc(Fv)2 peakl or peak2 : 0.15 mg/mL 
Subtilisin A : 10 ix g/mL 
37°C, 30 min 

[0257] nhfhtcR^m^^m^^h^y^—KX^TcD^X^^tc. 

Column : TSKgel Super2000sw (TOSOH) 
Eluent : 50 mM sodium phosphate, 300 mM KC1, pH 7.0 
Flow rate : 0.2 ml/min 
Detection : 220 nm 

[0258] mi9idXXfm20K^Vtz.m^^^^^h^ : 7^— b&M&1&&8tWliZ.£.Z> 

WltM&fc(7)fr$f%n£kfab> u2-wz4«24 %^bivalent scFv35L 76 %^single chain di 

abodymbvxmM&M&fo<Dm&yobL,x$&mL,x\< ^<dkmi^x, gfc^vi mo 

0 %^ s ingle chain diabodyM^flt^Mttf^bTfgmLX:^ $C^#:v3tel00 %^bi 
valent scFvm<Dm&M\±fot^Xm^X\;^Z.bfrftfa<>fc 0 *fcg|21 K^kirbSS 
«9 % -fxiT-T— i?mfeftM<Vffi$kfrh%. 3fe^#:v3«u2-wz4*SMpeakli^|#^i£^ 
^(D tf— ?tf 3fc»vl fiu2-wz4|t®peak2^ |W|$l«#i^fc 0 — &h 
flt£frotzZ.bfrh. gSc^#:vl {^single chain diabody§ytf>#3tMt£#^L.T^fl,LT 
£5^ B«f£v3tebivalent scFvm(Dmi&M&fcb^X^m^X\;^Z.bfi^&tltl 0 
[0259] 1 3] VH/VL#®B£^Msc(Fv)2©?£ttM:3o XXf&feVmM 

13-1. VH/VL#ffiB£^Msc(Fv)2(D£S^ttfP'ffi 

$athMpl$rC#:VB22B sc(Fv)2te, ^Cfi^ (Blood 2005;105:562-566) (C^oV vTTPOtl 
7dt ^hf^^^ir^b^m^tlX\ ^ 0 ^X\ TPO^fe#ttit?g^i-BaF3-h 
uman Mpl^7cfiBaF3-monkey Mpl^rfflV^-C^ilL-fcWjit^t^^COTPOilT^^^h 

[0260] #^aj3^^rl % Fetal Bovine Serum(Invitrogen)^r-^tpRPMI1640 (Invitrogen)-C2[!lgfc 
#-L/c^, 4 x 10 5 cells/mLi:^5j;5(^10 % Fetal Bovine Serum£ra-£p RPMI1640}<1 
mM\^, 60 n L/weira6 well plate^5>&Uc 0 rhTPO (R&D)*fcfi*itMtt#:i^> 
•^^(Dm&'kW), ^welHC40At U)W7L. 37°C, 5 % CO #c#T^\ 24B#rs1i#*bfc 0 
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10 » L/well-eWST-8fi^ (Cell Count Reagent SF, -f-jJ9'(7 L X?)&tia%.s ffig^B 
enchmark Plus^ffiV>T450 nmCOm.^tS.(MM&55 nm)^$lJ^U 2R#RQi#*#^ S 
S450 nm<DM.yt&(ttM655 nm)£r$|^Lfc 0 WST-8*tSltt^#WJiajfe^JSCT450 n 

[0261] ^tMb/cVB22B sc(Fv)2<D^gMttffc£rfflV^-C, BaF3-human MpU BaF3-monkey 
MpH^ttSTPO^T^^hflH^^IWLfeje^^tl^tbHir^ig^o peakl^p 

-T^^^^^^^oTto r<D^^^, felMplfel#:sc(Fv)2^TPO#T^^h^'l4^ 
^#i~5fcaC)^«, single chain diabodyO#|5tS:5l*j^i?*Sfe5- irtf^l^tWt, 
[0262] |^Jfe^!llt^-r^fe^^o-r, VH/VL#ffiQSc^#:vl*3j;tJ?v3<DT=?^h^tt(D 

gle chain diabody^5g(Dpeak2^^^^^V^T=f^^^tt€r^i~C^^]-UT, bivale 
nt scFvfflfa£<DpeaklOfiH4f^*i)"CiSTi~5o 022(^^-^40*9, i&ggffcvmpeak 

2tl«I^©flH4Sr^L, &&#v3ttpeakl£l3:J3:IW©f^«^L;fc, £*_h<Drfa&>£> 
^tfgtt^l^Ttx BfeggflCvli&Ssingle chain diabody#|3££\ $C^fcv3& bivalent s 

[0263] 13-2. VH/VL#Mafc^Msc(Fv)2CD^^'|4l¥'fiffi 

u2-wz4^fMpeakl^u2-wz4|fMpeak2 > $$£T$, $C^.tkvlk$C^fov3(D^'£.&W 
itiatLX* (Differential Scanning Calorimetry) V ^T^tt 4 1 

DSC : N-DSCII (Applied Thermodynamics^:^) 
$£?&^#:20 mM sodium citrate, 300 mM NaCl, pH 7.0 
?l/s<?MM&.'.0.1 mg/mL 

[0264] #DSCS'JS<^^^:?rl2l23i^UfCo u2-wz4^tMpeak2^3fe^#:vl^Tmft{^Bi: 

mttm^mm^hv. ^^m^mm^h^t^^otco u2-wz4*t$g P eaki^^ 

mfcv3b-?U, 3gT3£^f*v3<^55^{£V^^'|4^Lfc 0 knobs-into-hole &#f£r 
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[0265] 



[0267] 



V^C, ^^^CH3K^^OTm{fi^80.4 c C-Cfeo7t<3Df'^j-b-C, 3fe^CH3K;>HV<£>T 
V^(Acta Pharmacol Sin. 2005 26(6):649-58) D -^jfU^LT, ^ISiilCjoV^-tte:^ 
j^V vC, u2-wz4*fMpeakl £u2-wz43ff®£peak23o £XJ!VH/VL$f-M$C^f$X&Z)$t 



[0266] <fflMM3kW> 



WW^W : 20 mM sodium citrate, pH 6.0 
#l>"*?W&k&:0.25 mg/mL 
^P3£^#:40°C - 6 day, 12 day 



[0268] 024^i-^*3«5, ^f/^M^^h^^^—l^^^f^^ u2-wz4MMpeak 
^X&Z>^b&$&m&tlf£o u2-wz4ffiMpeakli:^^f*v3^)^e/^— 

nmtm^xh^t^^tio 

[0269] B25fc3*r&}3»), ^4^^^^h^yy^-KX^^f(D^^ ^:ijcmi^(D 
#Mpeakl^^'|4{t:^^J: ( 9peak2^M'l4^b, *3fc^#*Mpeak2teM^t;TO 
i^peakl ^Mtt{kbfc(D^^UT, VH/VL#ffig^^#:vl tv3«^P3S»Mtt 

\^<Do^-^(D^(Dm^m^mnoo%(D^mxmmx^^tKM^x,nh 



^— o 



[0270] 



2ffi^(D«^M'l4^<^5^— ^o^<D«5tMtt^ 3 ioo %#^i-6^H-e^?a-e# 
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knobs-into-hole &#f£fflV>TBispecific diabody<Dfflfag§r0|^"t"5^'& (Protein Sci 
. 1997 Apr;6(4):781-8, Remodeling domain interfaces to enhance heterodimer forma 
tion., Zhu Z, Presta LG, Zapata G, Carter P.) /fi%Sib>frlX\/ ^<5 0 ^LO^fe-Cf^ VH/ 

[0271] [H»(ji4]/N-r^y5/KL^#o-m#Mtt^:#:(7)tMk 

jfiLlRSiaBtF^O^Iiai^^^^i^^^^^FactorKa^L^: A69-VH, fetFactorX 

b26-vh, ^yv^hm(BBA)(Dm^^^h^r.mmm'\^i^(mM2 

005-112514) ^oi^-c SlTcD£?tethik&MMlsfc 0 

[0272] 14-1. th^O+I^Itt^^ 

— ||£<2*|flc5;tT''Cl N, <5 Kabat Database (ftp://ftp. ebi. ac. uk/pub/databases/kabat/) 
^tftMGT Database (http://imgt. cines. fr/)£9th^#:T^/^gfi^lJ^— 
#U 1#^UfcDatabase^ffiV^r-^r>^A69-H^Br^lS^(T5y^@a^J: 0d^!l#^§-: 
57) ,-^r>;*B26-H§| BT^fflJ^(T^y^ie^lJ:|S?lJ#-^: 58) , ^r>j*BBA-L$( n]^ 

-A!7-^W^T, FR)i^ffli-§ritcLfc 0 

(1) A69-H^BT^fJ^:KABATID-000064 (Kabat Database) 
(Kipps^, J Clin Invest. 1991 ; 87 : 2087-2096) 

(2) B26-Hil BT^iig^ : EMBL Accession No. AB063872(IMGT Database) 
(Unpublished data) 

(3) BBA-L^Rrg£^J£:KABATID-024300 (Kabat Database) 
(Welschofb. J Immunol Method. 1995; 179:203-214) 

[0273] £fc. NCBIJ;<9— jR^0B$tbTV>5+B|^tt^|^|Web site (http://www. ncbi. nlm. 
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nih. gov/BLAST/)^ffiLT. (l)-(3)(Dt^#:^ffi|^te(Di^V^t^^<D^^ 

o 

(1) A69-H^Br^fg^c:GenBank Accession No. AF062257 

(2) B26-H^ vJMW& : GenBank Accession No. AAC 18248 

(3) BBA-LitnT^ijMi^: GenBank Accession No. AAA59100 

[0274] i4-2. twkirtfcj&te^mm*^??— <Dnm 

^ 50base@^(Z)^^-y=fDNA^3' ^MlJ^20baseMT^-/V-rSJ: 

5t-^St-i2^Mbfc 0 ^fT^IBMlS^<D5'^i$^--/vu Xho 
^ia?iJ£WLll.o^:/hn^@E^J<D5'^g^^^^ 

[0275] 2.5 ju M^ffSLfc-g-J^y^DNA^l a* L^IH^U 1 x TaKaRa Ex Taq Buffer, 
0.4 mM dNTPs, 0.5 units TaKaRa Ex TaqC^T^fgja^PX., K£M48 n LKt£Z> 
£?KmmVtlo 94°C 5ft&U^timz.. 94°C 2£\ 55°C 2£\ 72°C 2^ib&3MJS 
£21M^/HTI\ ^^y^DNA(DT^-fe^Vk^oJ:Wft^^llJfeb^ 0 

At 94°C 30$K 55°C 30$J\ 72°C 1#^&5MJ^351M^/HtV\ 72°C 5 

ftBiit^, m*^MmmM.B^?tnw^ti a pcr^. kj^^s^i %r^n— x 

^VK^C^cKj^^LfCo 9 #J<D1MX (J&400 bp) (Di^i|igif>t^QIAquick Gel Extra 
ction Kit(QIAGEN)^ffiV>-C, ?S#SiWTO*0^ife'C*t5*U 8811*30 rC*§ 
tHb/c 0 H£K7f £pGEM T Easy Vector Systems (Promega)3rffi V vt\ ^tttft^HfB 
WL(DjjWre?xi— ^^i/^rffofCo ^DNAifrK-^itSIE^IJf*. BigDye Terminator C 
ycle Sequencing Kit (Applied Biosystems) £rfflV\ DNAv" — ^n^U* 1 — ABI PRISM 3 
730xL DNA Sequencer (Applied Biosystems) KX, Wffi$iWW^M<Oj3feK$£l<^&: 

[0276] IELI ^fcMb*fcfr^ia«3fte^E^^abS-t*STO$tL^«^IB«»f>i- 
JfA^^KSrXhoISSiVSfil'C, L^Bl^fJ^»(f>t^A7 0 ^5K^EcoRI-em^b 
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DNAif^^QIAquick Gel Extraction Kit (QIAGEN) ^V^T, J t^^#fBifeC»^" 
^ IgGlCOknobs-into-holeSlt(##W^Ci^3)^#%^IgG4(DCH3§^^»T^y 

-ppcpScp- ^-ppcpPcp-) ^Ab^Co -r7f>y # r^^n^e— ^r-r^pCA 

GGS (Niwa et al. 1991 Gene, 108: 193-199. )i£Y349C, T366WtCg^Lf'^^"pl 

mi&B^u^^fcmm^^- m^a69 Hm ^mmmtfifoi&mTmxz: 

# AU tMbA69Hg|^51^^— grf^MLfCo *fc, pCAGGS^E356C, T366S, L3 
68A, Y407V^g^Lfc^^^jtfe^-^#l^iAAyfc^ia-<^^— ^fcHbB26 H§| 

CAGGS^^^M(D^L#:L^SSHi^d^A$ttfc^^^K(pCAG-g k DNA)^Eco 

MLfc 0 jlS^HJSfiRapid DNA Ligation Kit (Roche Diagnostics)^ I \ ^JJI^DH 

[0277] 14-3. tMb~M#Mt£}n#WlEM 

th^fb— mwmvmfo&mm^ mmm4-2^mm,vfc^7mf)^T<D^m^m 

V^T^fofc 0 thJ3^J-l,WS*0Ji^fe5l5HEK293H^(lnvitrogen)^lO %FCS (Invitrogen) 
^-a-^DMEMitJfi(Invitrogen)^^^L, 5~6 X 10 5 WmL(D#HJ&^g-CS;f IfflJS&ffl 
fHv^^iWM.lO cm, CORNING) COig-T'V^^^lO mLTo^gr^CO -iVdr^. 

2 

(37°C, 5% CO ) ft-C— g^JS-^Lfc^iC, J£-*£r^3ltecU 6.9 mL CH 

2 

O-S-SFM-II (Invitrogen) ±§lfi^^nL-fc 0 14 - 2-Cf$S^fc:/5^KDNA^-^ ( 
-^tf 13.8 m g) ^1 g/mL Polyethylenimine (Polysciences Inc.) 20.7 ^ L^CHO-S-SF 

4~5H#F^ CO ^^-<— (37°Ci<rC5 % CO ) foX*^*^— hbfc Q 

2 2 

„ 6.9 mL(»CHO-S-SFM-IIi$ii^j}PLT, 3 0 FhI CO -Y^jl^— f*FCi#^L 

2 

fc 0 i#*±?f fcEURLfc^L 31^111(^2000 g, 5#W. LT»^^*L, 
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£^0.22 n m74;V$— MILLEX -GV (Millipore) SrMbTM0bfc o ftfrirfM?. 

[0278] o<5vvC, ^ifefm-4^i-^&^f^|fM^J:tJ ? ll»!j4-5i^i-^-fe* 
tcfei^T\Z7jk1rm£^ffifcjlk&(Dfem$:M1Mlstc 0 BIAcore3000(BIACORE)^ 
JBU Sensor Chip CM5(BIACORE)^ProteinA^@^bLfc 0 McfctfOlZ-fe^—ft—CD 
^n^-;ViltV\ ^frfbULir^— ^.y^cio mM m^hV^^AmmipH 4 
.0, BIACORE)-e50 ,u g /mU^^LfcProteinA?§?g^5 n L/ 'ftXZOftmRlfc^ \ 

-fe^l?— ^X/^fflWr, BIAcore Q^ffiLTi#*_h?f ^mtMp^aj^S'J 
^bfCo ^^y^HS^itP^iSaiJ^^^HBS-EP BufFeKBIACORE)^ 

fflLfc 0 ^SI'J^B^cD^^Pb^^L^OOO ng/mL;d^2fg^lJ-eHBS-EP Buffer 

KX§m%^mJZty\gGA(tVmkfc7F%iW.^ WO 99/51743#M)£MUfc 0 

[0279] 14-4. tMb^S#Mtt^^^14M*5J:TOf*SB^J»^ 

|^Mbfcth^^m#Mtt^^J:W^7^S#Mtt^:#:(A69/B26/BBA)(DjfiL 

t^oV^T, Stt±#^S^LTthfei#:FR<Z)T5/^^^L/Co 5§gl#« 
^tetMbA69/fcHbBBA£n;#\ tMbB26/tMbBBA#L#: > tMbA69/tMbB26/th 

Tmt$-&, tMbB26 Hm^m^mmu^^^^r^/m^c^n^fco * 

QuikChange Site-Directed Mutagenesis Kit (Stratagene)£rffl V vC-» Wstt 

U?SfiIT\ L^BT^«8fT>i-#A^7^K^EcoRI-em^bUfcm^, M)^^l%T^f 
X^7VlE^^ct!j^#fcU/Co P o^)C>i^'l'X(^)400bp) CDDNAl^rM'^QIAquick Gel 
Extraction Kit (QIAGEN) vt\ ^tttftK#fa<c<^fe"T;1t$!iU 2^0*30 ju 1 
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[0280] FRmn(DT^ym^^^Xxim^mm^(DW^B^Mirz.t^^ : 7r.m¥fM 

443n#:(A69/B26/BBA)£ ^0^£^«tMb-S#mtt^ (tMb\69 (hA6 
9-PFL)/ £MbB26 (hB26-PF)/tMbBBA(hAL-AQ))$r^#b/- (HI26) 0 &ViVf*l 



(1) t MbA69fet#:VH (hA69-PFL) IE^J#-^- : 1 9 (MSBE^J) , IE^J#-*§- : 20 (T^y 

mmm) 

(2) t h^B26^t#:VH (hB26-PF) IS^J#-^- : 21 (^SIE^J) , IS^J#-^- : 22 (TKJ 

mm) 

(3) th^BBA^i#:VL(hAL-AQ) HB^J#-^: 23 (i^BB^iJ) , HB^"J#-^: 24(T57 

mmm) 

[0281] [H»!|15] ^S#Mttfeif*^^*[6]±t-[^it^^^(DT^y^^® 



H3fgi$tf>f£irafi5t(Protein Data bank, PDB code !OQX)J;*9, CH3tf^e^-^— M 



^V-^— ^^(Djllg^^-m, H§|356# @ £439# @ , 357# @ t370# @ , 3 
99# g i:409# @ C03o(D^<T(#-^-ttEU^-^/^— U^(Kabat EA et al. 1991. Se 
quences of Proteins of Immunological Interest. NIH))/5^ ^rti^ftUEMMtMMM 



7t£ 



[0282] [H»!ll6] tHkr.Mm^\kttfo<7>fe1gm^CH3RmCDT*jm$C^ 

mMi5xm&tifcHm^mi^cH3^-mcor^ym^^ir^tLm^ 
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P BluescriptKS+-<^— (MP^W) ^Nhel, NotI(£t>^M3smF^bUt-<^— 
tf)^MLfc 0 tMbA69^f*^J;^tMbB26fe ! L#:^)H^"5T^f«(D5' ^^*IB 

S^EcoRI, Nhel(^^^?@3t)-e^{bbfcpBCH^fc«pBCH4tC#AUrBT^|S 
t^dS!"^?)/^*?)^ QuikChange Site-Directed Mutagenesis Kit (Stratagene)^r^V >l T > 



<DlMXOfltll400 bp) OH^itfs^iff^t^QIAquick Gel Extraction Kit (QIAGEN) £r 
fflV^, m^l^»fd«^^fe-e*t®b, mm^30u EcoRI 
*5itKNotI-e^^bL/cpCAGGS^# AU 3S?aX^;^K£f£ML7c: 0 tMb— 

tD5rf;io^-t^:U<:3;£#>fc 0 ^KD^cogfc^^gif^^-^ov^-C}*, eu^-^— y>- 



^(Kabat EA et al. 1991. Sequences of Proteins of Immunological Interest. NIH)^ 



V^ 0 



[0283] [^1] 
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Name 




fcMbB26fiifl: Hflt£5?m 






S*- LEsJ > /I 




IcsJ I / 1 






wild type 




25 




25 




KiH 


Y349C.T366W 


9 


E356C.T366S, L368A,Y407V 


11 




S1 


R409D 


26 


D399K 


27 




S2 


K370E 


28 


E357K 


29 




S3 


K439E 


30 


E356K 


31 


cn 


w1 


R409D K370E 


32 


D399K E357K 


33 


w2 


R409D K439E 


34 


D399K E356K 


35 




w3 


K370E K439E 


36 


E357K E356K 


37 




s1C 


R409D.Y349C 


38 


D399K,S354C 


39 




s2C 


K370E.Y349C 


40 


E357K.S354C 


41 




s3C 


K439E.Y349C 


42 


E356K.S354C 


43 




w3C 


K370E.K439E.Y349C 


44 


E357K,E356K,S354C 


45 




w3C2 


K370E.K439E.S354C 


46 


E357K,E356K,Y349C 


47 




wild type 




48 




48 




KiH 


Y349C.T366W 


49 


D356C,T366S,L368A,Y407V 


50 


O 
en 


w1 


R409D.K370E 


51 


D399K.E357K 


52 




w2 


R409D,K439E 


53 


D399K,E356K 


54 




w3 


K370E.K439E 


55 


E357K.E356K 


56 



[0284] _bfE^^, KiHtt##fF^Cife3^fB^<DKnobs-into-holesS#f^fflV>fc^^fr^ 
[0285] [||^J17]CH3#ffi^32Lfc~m#^ti^(IgG4S)©^^*3J;^5e 
IgG4M<£>Wild type, KiH, si, s2, s3, wl, w2, w3, slC, s2C, s3C, w3C, w3C2^P 

B26^rC#:(D^^a^V^^-"T?fc5BiAb > fcMbB26^#:(D^^V^^^&5B-Homo 

[0286] #9-A:ProPac WCX-10, 4X250 mm, (Dionex) 

: A: 10 mmol/L NaH PO /Na HPO , pH 6.25 

2 4 2 4 

B: 10 mmol/L NaH PO /Na HPO , 500 mmol/L NaCl, pH 6.25 

2 4 2 4 

IMtM: 1.0 mL/min 

^7v^^h:10%B(5 min)^(40 min)^60%B^(5 min)^100%B (5 min) 
^t±i:220nm 

[0287] Wild type, KiH, s2, s3, slC, s2C, s3C, w3C, wZC2iZ^L,X, ±.$±<DlEX-ft$r(D^ 
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fcBiAbfcf— ^^Mi~ ; 5^.tX\ BiAb^ffiML/c 0 BiAbW^&Amicon Ultra, MWCO 
10000 (Millipore)l;:J;5$gJffN& % 20 mM sodium acetate, 150 mM NaCl, pH 6.0lzML> 
-C— tifcftiPJrX-mtyf&^K *:<D&mWL* BiAb^ftS^O.l mg/mU^— U 

-^®3»x 100) SrUtffiL/Co ^Vv^iiS^^^h^^-^W^^WT^^^^-e 

[0288] #7A:Super3000 (TOSOH) 

#Sb^@ : 50 mM sodium phosphate, 300 mM KC1, pH 7.0 
i5ft5l6:0.2 ml/min 
^tti:220 nm 

[0289] IgG4^<Z>Wild type, si, s2, s3, wl(DIEX(D^n^h^A{^oV ^T^|28^ Wild ty 
pe, KiH, si, s2, s3, wl, w2, w3, slC, s2C, s3C, w3C, w3C2(^A-Homo, BiAb, B-H 

[0290] ^MMmz.$o\^X&m£nTcCH3$f-\ts$t^m^ HI28, 029^UtJ;:>^ V^ 
*? tt^wild type^tfeb-C, @ 6^»BiAb^^*^^:t<[^_hbf Co CH3te^fj! 

l^5# s M*LV\ KiHte, knobi:hole^agAi-?>fcie)OMH^f+4®0fCO^^^>t)PX. 

29[^b/ci5i-«V^BiAb?f^a^#-CV^ 0 U^U El30(^Lfc^^ttW;l 
tf)|£JH:/^ib, f^^ttiiwild type^lrb^U-C^^^K^-^^^AUrV^t^lM 

[0291] — ^X^mMMK^^X^tH^tltlCm^-m^C^^-i, tt^wild type£j:bt£ 

LT, @^(DBiAb^gij*^A#<rp]±^-fr2)-^^^bfCo i*ubtf)$c^#:<7)5^ 
, s2, s3, wl, w2, w3, slCfi, KiH (6@B(fBi:^) i«9^^V^Hf2@}5f$)§V> 
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s2, s3, w3, w3C, w3C2te, 90%£X±COM^^BiAbJ&)&?j]^ £*o N KiH^flfc 
m^^&fe&(^;~*— ^#*^^v>)$r#LT*5«9, s3, s2c, s3C, w3C, w3C2f£, w 

[0292] *Il^Jt*5V>r, CH3|fffi^*3tt5H^356# g „ 357# g „ 370# g , 399# g 

, 409# g % 439# g <DTK/m%&m\^xmmz£%ft^EL$&$:mAir%z.kfc£^ 

T\ g lft<DBiAb^^W^#<ft±^#5r££Ji,ffiLfc 0 £*i£>0>3MHu » 

iAb^^4 5 -^#<[B]_b-et5r^, *3j;t^ KiHJ;«9^V>^'f4, £ib^f*wild type 

[0293] [Hli^!jl8] CHSl^ffi^B^^LTC^m^Mtt^^lilS^tt^fPtt 

1 6 JZI^V ^T*t $l£tWhCH3^® ^«LfcIgG4MO n S#Mtt^(sl , 
s2, s3, wl, w2, w3)«rjf Vv*\ ^*0tj5i^t^fettot?Iiffitt^tfLfc o M 

[0294] [^^!J19] CH3^ffi^^^Ufc^m#Stt^i#:(lgGlM) 0^c3W<£>M 

IgGlM^Wild type, KiH, wl, w2, wS^HULT, &§^J-^^n-^}>^^|— (IEX 
)iCj;«9^#^TV^BiAb?f^^J^(D|ftt^fo^ 0 Gt^^^P^h^:^— ft 
^£kWfe)^T<Db&iK>X$b } 9^ tMbA69fei#:(^*^V-^— -efc^A-Homo. tHI^A 
69^ffc£fcMbB26^{$®^^ny^— T"&3BiAb, tMbB26^L#:CD/^^V^— 

[0295] #9-A:ProPac WCX-10, 4X250 mm, (Dionex) 

: A: 10 mmol/L NaH PO /Na HPO , pH 6.25 

2 4 2 4 

B: 10 mmol/L NaH PO /Na HPO , 500 mmol/L NaCl, pH 6.25 

2 4 2 4 

VitM: 1.0 mL/min 
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^v?^^h:10%B(5 min)^(40 min)^60%B^(5 min)^100%B (5 min) 
^tij:220nm 

[0296] IgGlM^Wild type, KiH, wl, w2, w3CDA-Homo, BiAb, B-Homo<Dj&&ifc&$:M3 

{£$51 ^T, CH3j?-ffi^*5{tSH^356# g , 357# g , 370# g , 399# g „ 409# g „ 
439# g cDT^y^^^i-^^&fi, fei#:^^^^^^^^IgG47c{t-e^<I 

[0297] ^SB^o^Sst^vv-cra, T5yit«)iS#MBfeds^»rej;v ^fa&»e>, Tnco^y^ 
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[i] 



[2] 



[3] 



[4] 



[5] 



[6] 

[7] 

[8] 

[9] 

[10] 

[11] 



(k) xh^m^5{z.mm<D^mo 
m^^^s (h) -efe5f*^ii5{cfB«(D^fe 0 

ig(a) <t)«^ ^m^^rr^myK^r^m-r^r^A 
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[12] mAZti&T^/wt^m^/^v^m (e) xh^m^mi i ^mm^mo 

[i3] mA^fi^T^mmm^r^y^m. (d) x*&z>m Mmi i Kmm^m 0 

[14] ^A^t^ST^y^a^^y v 5 ^ (k) -eh&m&mi i ^fBtt^^&o 

[15] ^A^tuST^y^as^T/^^^ (r) -efe^ti^iii i ^weft©^ & 

Sft^ill te2 (c| E«©^fefe 0 

[is] m^^-wRmfiK 2M£i±<Dmm -^mnm^mmztizm Mmi-£fcU2 

Sff ^ 1 ^2 EicO^feo 

[20] #y^^fK©#S^\ 2TO_h(Dm^^^J^^J:'9^$^ft^lll*fc^2 

[22] Hffi^Mti^ 2t«±©ii T^Mft^2ffi^±<Dg#t »Smmm%^&&M 

[23] Hffi^>l:#:#\ — m#^^i#:-efoSf#^il22^|Em^^feo 

[24] ff^]fil*^itt2^fE«(D^?i^J;i9M^ti,S^y^^K^M#:*fcttM«# 

[25] ^y-<7 0 ^K^M^-efeo-c, ^c<D7j<y^^Krt(D^^pj.#$tbS £5 ^ KJ^ 

[26] M«#M#:-efeor, ^(D^y^ 0 ^KF B lcD^^pi^$^5i5^^ ^y-<y^ 

[27] ^(D^v^^Y^2n^±(Dmmm\^w-^m^n^>. mmm25\z.mm^v 

[28] ^(7)^y^ 0 ^-K^2TO-b(7)#M#:^^U#5. ft^26^fBife(7)M«#m 
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[29] 



[30] 



[31] 



[32] 



[33] 



[34] 



[35] 



[36] 



[37] 



[38] 



[39] 



[40] 



^A^ST^/g^S/^VH^V^ (E) ^fe5ft^^35^fE«<D7^y^^K^ 



i^T^^^V^ (D) -Cfc§ff5j<J-K35 iCfEtt(7)^y-<^ 



mVl/ (k) -efe6f»^il35^|Efc^^y^°^-K^m#: 



^A$n^T5/^aS^T/V^^(R)T?feSft^3S35^fEic(D^y^^K; 

^A^tL^r^y^as^t^^^v (h) -efestf ^il35^tEft<D^°y-<^K^ 
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[41] 



[42] 



[43] 



[44] 



[45] 



[46] 



[47] 
[48] 



[49] 



[50] 
[51] 



[52] 



[53] 



fa 



ff^25^WSft(D^y^^K^M^*fcfift^il26^fEtt<^ : 
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